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In any installation where “spot"’ lighting 
and general lighting are desirable, you can 
recommend the Wakefield Grenadier “Spots” 
to do the double job with complete con- 
fidence. To all the proved advantages of 
the regular Grenadier has been added the 
plus advantage of an excellently designed 


are finely engineered louvered units with 
translucent white plastic side panels. All 
metal parts are beautifully finished in soft 
metallic satin. For complete details on 
Grenadiers and the entire Wakefield line, 
you should have our fully illustrated, fac- 
tually written, 36-page catalog. Write for 


spotlight assembly. Wakefield Grenadiers your copy today. 


THE 
Grenavier 
“spoT” 

Tokes two 40W flvores- 
cent lomps in each 4 
section. Each 4° section 
hos a single odjustable 
“spot” taking a 150W 

Seoled-Beam lamp. 


THE 
Grenavier 1V 
“SPOT’’ 

Takes four 40 W fluores- 
cent lomps in each 4 sec- 
tion. Each 4° section hos 
two adjustable “spots”, 
each taking 150 W 

Secled-Beam lamp. 
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Westinghouse 


PUSH CONTACT 


TWIN LAMP HOLDER 


IN WESTINGHOUSE INDUSTRIAL FIXTURES 


New Push-Contact Twin Lamp Holders increase 
fixture quality —without increasing the price. 
Available now —as a standard Westinghouse 
Industrial Luminaire feature—they offer indus- 
tries 6 maintenance-cutting advantages. 
Anall-steel housing eliminates socket breakage 
and chipping. Spring-type sockets, with beveled 
ring guides, are used at both ends of the fixture 
to make positioning and insertion quick, safe, 


PLANNED 
LIGHTING 
PAYS 
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and simple. Spring pressure at both ends of the 
lamp provides a “floating ride” for the lamps. 
They can’t fall out—regardless of shock or vibra- 
tion. Sliding action of spring contacts assures a 
safe, positive electrical contact. Starters, housed 
in the Lamp Holder, may be changed without 
removing lamps. An arrow indicates the lamp 
the starter operates. Smooth, one-piece construc- 
tion allows easy, fast cleaning. 

For complete information about the new 
Westinghouse line of Industrial Luminaires, 
featuring the Push-Contact Twin Lamp Holder, 
write for Booklet B-4194. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
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artners 
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[sei The Graybar Lighting Specialist 


The Illuminating Engineer 


You of the Illuminating Engineer- 
ing Society are outstanding in your 
knowledge of the science of lighting 
— the technical aspects — the engi- 
neering of efficient illumination. 


Lighting personnel of the Graybar 
Electric Company are outstanding in 
their knowledge of the business of 
lighting — the selection, sale, and de- 
livery of the best lighting equipment 
and lamps for any job. As distributor 
of the lighting products of many of 
the nation’s leading manufacturers, 
Graybar has the biggest selection of 


lamps and lighting units available 
anywhere. Graybar experience dates 
all the way back to Edison's invention 
of the light bulb; it includes work 
on every type of lighting installation. 


Thus Graybar is both qualified and 
anxious to cooperate with you in pro- 
viding the best jighting for everyone. 
Whenever you want information on 
what is available to do a particular 
job you have in mind, our nearest 
office will welcome your call. Graybar 
Electric Co., Inc. Executive offices: 
Graybar Bldg., New York 17, N. Y. 


In addition to a complete selection of fixtures and G-E lamps for 
industrial, commercial, or residential lighting, indoors and out, 
Graybar can supply all the necessary wire, conduit, switches, 
ballasts, and other supplies — plus all the tools to put them in! 
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LIGHTING DATA SHEETS OF GENERAL LIGHTING PRACTICE 


The first seven sheets of Series XIV, 1.E.S. Lighting Data Sheets will be ready for mail- 
ing within the next few weeks. As limited quantities of each sheet are being printed, it is 
urged that subscriptions be placed early. Described in a news article in this issue, this series 
includes 24 sheets, the balance being mailed to subscribers during the remainder of the year. 
Typical data sheets on the subject of outdoor and residential lighting appear on pages 211 and 
231 of this issue. 


They represent real solutions to 24 practical lighting problems! 


While each sheet will be printed in ILLUMINATING ENGINEERING, the series also 
is printed on extra-heavy coated paper and punched for binders for service in the field or on 
the reference shelf. The entire series of 24 sheets may be ordered now at $1.25 for single 
subscription; $1.00 in lots of 25 or more sets. 


A new-style, durable loose-leaf binder to hold the data sheets is now in production. 
The binder will be attractively bound in blue fabrikoid (to match your I.E.S. Handbook) and 
stamped in gold. Rings are of |” capacity, ample to hold Series XIV, and earlier or future sheets 
as well. Binders are priced singly at $1.50; $1.25 in lots of 25 or more. 


Our supply of Series XIII is being replenished so if you missed the last series you may 
now provide vourself or your office with complete portfolios of practical lighting information. 
Series XIII is available at the old price of $1 per set. 


Please place your order for data sheets and binders early. 


ILLUMINATING ENGINEERING SOCIETY Date 
51 Madison Avenue 
New York 10, N. Y. 


Please enter subscriptions for Lighting Data Sheets, as fo!lows: 


$1.25 
Sets Series XIV at $1.00 per set; Total 
Sets Series XIII at $1.00 per set; Total 
And our order for: 
$1.50 
Data Sheet Binders at $1.25 each; Total 
Our Order Number Cash, Check or Money Order enclosed. Amount 


Send Data Sheets to: 


Address 

City Zone State 
Please Send bill to: 

Address 

City Zone State 


Signature 


| 
= 


XPERIENCE properly interpreted teaches 
EK us better ways to do things. At the Public 
Lighting Commission in Detroit we have 
had considerable experience with the business of 
maintaining a large number of street lights in good 
operating condition. Circumstances have been fa- 
vorable for the trial and extended use of a nuniber 
of practices tending to increase the efficiency of 
maintenance work where the principal object is to 
keep all luminaires in operation with a minimum 
loss of light value from any cause, whether it be 
dirt, breakages, burn outs, or service failures. Our 
secondary aim in efficient maintenance is to dis- 
cover guides to better designs for new installations. 
Good engineering calls for an acceptable allow- 
ance for operating depreciation of luminaires and 
lamps below the initial installation light values. But 
engineering demands and public reaction have be- 
come more critical than in the old days of dirty 
radial wave reflectors and birds’ nests in the lumi- 
naires. Common sense indicates plainly the folly in 
designing a street lighting system for 10,000-lumen 
lamps in accordance with the ‘‘ American Standard 
Practice for Street and Highway Lighting” and 
then permitting careless maintenance to allow a re- 
duction in light output of 40 to 50 per cent, or to 
the level of a well maintained 6000-lumen unit. 
It is here our hope to extend to others some 


A paper presented at the National Technical Conference of the 
Mluminating Engineering Society, Boston, Mass., September 20 24, 
1948. Messrs. ScurReNK, LatT1 N, and BouLens are connected with 
the Public Lighting Commission, City of Detroit, Michigan. 


Figures 1, 2, and 3. Left, Seagrave ladder; center and right, platform trucks, with 24 and 33 feet maximum elevation, 
respectively. 


Keeping the Street Lights Bright 


By LOUIS J. SCHRENK, 


ROBERT T. LATTIN and FRED H. BOLLENS 


The purposes of this paper are to create a 
greater interest in maintaining street lighting 
systems, and to give to other municipalities and 
utilities the benefit of Detroit’s experience. It 
discusses maintenance organization, lamp char- 
acteristics, luminaires, burning hours, and re- 
placement schedules and the reasons for their 
arrangement. It also describes maintenance 
equipment and schedules, cleaning and repair 
methods through the annual seasons, and va- 
rious testing procedures. The benefits of good 
street lighting maintenance in Detroit are 
summed up and shown to result in good public 
relations. 


knowledge of Detroit’s successful luminaire main- 
tenance experience, so that other applications of 
these methods may be made, perhaps with even 
greater success. 

We will present some brief data on Detroit’s 
street lighting units, and follow with a series of 
separate accounts describing some of our mainte- 
nance problems and how we solve them. 


Street Lighting System Data 


The complete system from generating plant to 
luminaire is owned by the Public Lighting Com- 
mission, a chartered department of the corporation 
of the City of Detroit. 


Street lighting units in service 42,000 
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Figure 4. Group of ladder and platform trucks. 


1000-lumen lamps, almost entirely in alley lumi- 
naires, operate at 6.6 amperes 


The Lamp Room 


All work required for the original installation, as 
well as operating replacements and maintenance of 
street lighting fixtures, is handled by the depart- 
ment’s division known as the Lamp Room. The field 
force of 18 men and nine trucks operates under the 
direction of the foreman of street lighting mainte- 


nance, assisted by his two clerks and a field fore- 


00 
Of these approximately 45 per cent 
have underground power serviee, and 55 os 
per cent have overhead power service 
\ re ligh tput unit 7.843 ° 
verage light output per uni si-s 
There are 14 different types of lumi : ee t-stetetets 
naires in use, and these approximately | | | | e | e 
per cent have light distribution con bo 300 1000 1900 2000 
trol, using refractors, reflectors, or a com 
bination of both rhe reflectors are of NORMAL DEPRECIATION WELD DEPRECIATION 
sheminem, with Alesk surface. Mest of Figure 5. Twenty-ampere lamp light output. 
the downtown multiple units are of 1500 
watt rating on double bracket standards, 
These units do not have controlled light features, since 
they are for white way lighting in a main business section man. There is a force of five men in the Lamp 
Main thorefares have 10,000. or 15,000-lumen units Room shop who do the work of lamp and fixture 
tl lectors and detleetors light eor ol ome o 
with ret I dedi for light control. Some out preparation, testing, and repair, and repair of some 
ving highw « have 6000 lumen units with refractor 
circuit control equipment, such as relays. 
In general, the mass of residential and outlying units Complete records of all luminaire locations are 
ire of 6000-lumen rating without control. There are a few kept in the Lamp Room office in a file containing a 
OO lumer ts. Since 1941, most new residential instal eard for each location. On this ecard is noted the 
tions ha made with a new type of 6000-lumen date of original installation of the luminaire, its 
P ‘ h has light t ! i combination of reflec if 4 
type, and later replacement, if any. Dates of out- 
t ind refraect Four way eam fixtures are used at 
ages are noted on these cards, and included in the 
te sn tw vay eam fixtures between inter 
sections. This type of t has many advantages, and its value of the card is their use in court cases as evi- 
ise he extended, (See ILLUMINATING ENGINEERING, dence of lighting condition. Operation and mainte- 
Vol. XXXVI, No. 12 ges 1210 te 1245, Dee. 1941 nance schedules are controlled by the Lamp Room, 
All but a few exeeptions of the 42,000) street in conformance with general policies 


isolating 
The 


5 per cent in 


lighting lamps are served by individual 
transformers from a 6.6 anipere series circuit 


exceptions amounting to less than 
chide 120-volt multiple white-way 


lighting; 


the downtown 
a small group of straight series 20 am- 
pere bridge lamps; a few of the 4000-lumen units 
on group series transformer; and some old 1000- 
lumen units in an overhead alley light circuit and 
in a special residential underground cireuit of early 
private installation, There are also a small number 
of ornamental bridge cluster lights on series-mul 
tiple transformers 

This 
ides approximately 94 per cent 
4000-lumen 
Both 2500-lumen and 


The series lamps operate at 20 amperes 


number of 


type of lamp ine 
of the 


units operate at 15 amperes 


total units. Sertes 
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More 
than {4 per cent of series circuit luminaires use the 
standard 20-ampere 2000-hour lamp. With care- 
fully controlled current, this lamp will emit 90 per 


Twenty-Ampere Lamp Characteristics 


cent of its original lumen rating at the end of 2000 
burning hours. Burning characteristics of this lamp 
have been carefully checked for a number of years, 
and the average 2000 hour life cycle of a large num- 
ber of such lamps in service has been well charted 

Loss of emitted light through the cycle is caused 
by the blanketing effect of filament evaporation con- 
densing in a black deposit on the inside of the bulb. 
In some lamps this evaporation takes place early in 
the evele. In others it is delayed, and burn-out is 
delayed in proportion. Many lamps are still in quite 
good condition after 2000 hours. 
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As the lamp reaches the end of its normal life 
cycle, the filament develops thin spots, where the 
temperature increases. In time the wire will melt 
and flow, shorting out one turn of the filament coil, 
without opening the circuit. This is called a re- 
weld, and each one reduces the light output of the 
filament by approximately 10 per cent of the origi- 
nal value. These spots remain quite brittle. 

Visual inspection by trained men of an average 
group of 100 lamps returned from 2000 hour serv- 
ice will show 70 with no re-welds, 20 with one, and 
The best of the 70 
lamps with no re-welds are saved for out-of-sched- 
ule replacements due to early burn-outs or damage 
of any kind. The early burn-outs amount to ap- 


10 with two or more re-welds. 


proximately 10 per vent, and damage replacements 
an additional five per cent. 

light depreciation for lamps going 
through the evele without burn-out or re-welds is 


Normal 


shown by the left hand curve on Fig. 5. 

Loss in filament light emission due to re-welds is 
shown in the diagram at the right of the curve. As 
a lamp goes through its evele, its light emission 
curve would be shown by a line similar to the nor- 
mal curve, minus 10 per cent for each re-weld. 

Application of re-weld percentage losses to an 
average group of 100 returned lamps will show 
nearly 90 per cent emission average at the end of 
the life cyele. 

These figures will vary slightly for different rat- 
ings of lamps, but it does indicate the great care 
which is exercised in the selection of lamp bulbs. 


Lamp Burning Hours and 
Replacement Schedules 


The 4000 annual street light burning hours in 
Detroit are divided into 100 hour periods beginning 
January 1, and numbered from 1 to 80 to cover two 
years. The shortest periods, near the middle of 
winter, have seven calendar days, and the longest 
mid-summer periods have as many as 12 calendar 
days. The two-year schedule is used so that work 
ean be planned sufficiently in advance. 

In certain outlying districts where ordinarily a 
4000-lumen unit would be used, and where the air 
conditions are good, advantage is taken of the op- 
portunity to operate some 6000-lumen units at re- 
duced current so they will equal a 4000-lumen unit 
at full current, and thereby make possible a 4000- 
hour lamp replacement and cleaning schedule. As 
soon as the district requires the 6000-lumen unit, it 
will only be necessary to operate the cireuit at full 
current and maintain units on the 2000-hour 
schedule. 

The lamps used for street lights are the manu- 
facturer’s standard product, rated at 2000 service 
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hours. By maintaining the best field conditions of 
current value and protection in the luminaire, the 
laboratory life of 2000 hours is reached. Therefore 
the great bulk of lights in service must be replaced 
roughly twice in a year. 

At the time of lamp replacement, the filament 
position in the luminaire is checked for correctness 
within 14 inch. For this purpose a gauge is pro- 
vided which enables the maintenance man to check 
adjustments of socket position quickly and accu- 
rately. 

The new residential units with four-way or two- 
way distribution are checked by a sighting gauge 


to assure correctness of main beam position. 


Operation breakage by rain, snow, or condensa- 
tion in PS-40 lamps of the 10,000- and 15,000-lumen 
Now the use of bi-post 


sizes was quite common. 


lamps with hard glass eliminates most of such losses. . 
In addition to reducing damage by water, this ‘ 


UNITS WASHED 
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LAMP OUT 
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Figure 6. Above, Annual washings and lamps used for 
42,000 luminaire maintenance; Figures 7 and 8, below, 
illustrate typical cleaning operations. 
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lamp provides more reliable operation without 
many of the characteristic failures of the larger 
PS-40 lamps, such as slow air leaks, lead-in failures, 
and liability to explosion These explosions will 
sometimes nick or mar the reflectors. The collector 
sereen reduces considerably the black deposit on the 
inside of the bulb, resulting in better lumen output 
maintenance, Also heat deterioration in the bi-post 
socket is much less than in the mogul socket. 
Records of service failures show that the PS-40 
10,000. and 15,000-lumen lamps had approximately 
four times as many failures in serv ice as the bi-post 
lamps of the same ratings. It is felt that the extra 
cost of bi-post lamps and sockets is justified by 


their superior operating record. 


Night Patrol 


There are from five to eight trouble men on duty 
from 4:30 p.m. to midnight. Their principal duties 
include investigation of reports of the failures in 
the distribution system providing power to schools 
and publie buildings, the municipal railway de- 
partment, and to street lighting circuits. Where 
possible, they make temporary repairs. In the 
remaining time up to midnight, they make visual 
inspection for street light outages. Under this ar- 
rangement all lights on main thorofares are seen 
twice a week, and all in residential streets once a 
week. The trouble men replace all burned out lamps 
which they can reach by climbing the pole, or have 
time to service from ladder rigs. The rest are re- 
ported for service by the following day's crew 


Maintenance Schedules 


The work of the maintenance erew includes clean- 
ing and inspection of the luminaires, in addition to 
the lamp replacements described above 

Cleaning and inspection of all luminaires is con- 
trolled by a maintenance schedule based on our 
plan of holding light deterioration due to dirt at a 
maximum of 10 per cent. In general, the dirt ae- 
cumulation will oceur at a constant rate between 
cleanings, resulting in an average light loss of five 
per cent for each maintenance period. Reference 
again to the 20-ampere lamp light output deprecia 
tion shown on Fig. 1 will show that while the loss 
in filament emission amounts to 10 per cent at the 
end of the 2000-hour schedule, the loss takes place 
quite slowly in the first 1000 hours, and more rap- 
idly in the last 1000 hours. Thus the average over 
the 2000 hours is somewhat less than five per cent. 
The two losses in light output of the luminaire will 
then total a maximum of 20 per cent in each main- 
tenance area as it comes to the 2000 hour limit, at 
which time new cleaning and re-lamping will take 
place, and the average light loss for each area will 
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be 10 per cent. The result is a city-wide over-all 
luminaire efficiency of 90 per cent. 

After a considerable amount of experimenting, 
the city area was divided into districts with conve- 
nient boundaries and of such size that a mainte- 
nance erew will complete the work in from five to 
nine working days. Each section is numbered, and 
frequency of globe cleaning is designated in accord- 
ance with the nature of the district. In order to 
make normal lamp replacements fall at globe clean- 
ing times, the maintenance schedules are also based 
on burning hours, although globe dirt deterioration 
continues daily around the clock. The maintenance 
schedule will repeat itself twice a vear 

1000-hour maintenance was designated for the 
following : 

All downtown areas 

Heavy manufacturing and railroad round house areas. 


Manufacturing sections where air conditions are bad, 


j000-hour maintenance was designated in the 
outlying residential sections mentioned previously 
where reduced current permits 4000-hour lamp life. 
In those sections, 4000-lumen lamps would ordi- 
narily be used. 

000-hour maintenance was designated for all 
main traffic streets and the remaining areas, which 
include the bulk of the street lighting units 

Except in rare small districts with unusually bad 
air conditions, it has been found that the above 
cleaning schedule maintains luminaire light dete- 
rioration from glass and reflector dirt within the 
10 per cent allowance 


Luminaire Cleaning: Inspection 
Procedure and Equipment 


Seagrave Ladder. In order to clean and in- 
spect properly in the field, the maintenance man 
must be able to have both hands free for work. This 
means he must stand on a firm and protected plat- 
form, and feel perfectly secure while moving 
around the luminaire. 

Two types of motor vehicles are used for this 
work. One carries a Seagrave ladder (Fig. 1) on a 
platform at the back of the truck body. This type 
resembles a step ladder, with hand rails along the 
sides. At the top is a platform 214 feet wide by 414 
feet long, protected by hand rails on three sides. 
The ladder folds down and rests on top of the cab 
and body when not in use. This ladder is shown in 
the photograph Fig. 1. 

Platform Trucks. The other type of vehicle 
has a railing protected platform which raises ver- 
tically from the top of the truck body (Figs. 2 and 
3). In both cases the raising is done hydraulically, 
with the pump being connected to the truck engine. 
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Turning of ladder or platform is done manually, so 
that a luminaire can be worked on over a parked 
Two of the hoists 
will raise their platforms to a height of 24 feet, and 
Platform 
types are shown in the photographs Figs. 2 and 3. 
Both ladder and platform types are shown in group 
photograph Fig. 4. 

Each truck is equipped with a 40-gallon insulated 
tank. Hot water placed there in the morning will 
remain hot enough for use for twelve hours. In the 
truck body, space is provided for a supply of lamps, 


‘ar or other street obstruction, 


a third will raise its platform to 33 feet. 


cleaning materials, and miscellaneous small repair 
parts sufficient for a day’s work by the crew. 

At present the department has nine of these 
trucks available for street lighting work. In an 
average vear, three of them will have their time 
largely occupied with new installations or changes 
in connection with city-wide street lighting addi- 
tions or improvements. The balance of time for 
these three will be filled in with replacements due 
to early burn-outs and willful or accidental break- 
ages. This leaves an average of six trucks available 
for regular re-lamping, cleaning, and inspection. 

Typical Cleaning Operations. The bulk of 
cleaning is done in the field, and typical cleaning 
operations are shown in photograph Figs. 7 and 8. 
In Fig. 7, 
holder down so that the globe can be sponged with 
a solution of tri-sodium phosphate in hot water, 
rinsed with clear water, and then dried with a clean 
sponge. The reflector is sponged off with clear water 
only and dried. Fig. 8 shows the glass hood of a 
Cellulose 


the globe is lowered by swinging the 


white-way luminaire lifted for cleaning. 
and wool sponges are used. Rubber gloves are pro- 
vided for the men to use as desired, 

This method of cleaning is satisfactory except in 
some manufacturing and railroad districts, where 
over a period of approximately three vears a hard 


Figure 9. Below. Luminaire willful breakage. 


deposit will form which is impervious to field wash. 
ing. Such glassware is brought in to the shop and 
given a muriatic acid bath, rinsed, and dried. 

Special attention is also given to the condition of 
gaskets, sockets, wiring, and other fixture parts. 
Any worn out or defective items are replaced. After 
this maintenance attention has been given the unit, 
it is assumed that it will render trouble-free per- 
formance until the next regular service. 

These cleaning methods have been found satisfac- 
tory. After ten vears of service, enclosed aluminum 
reflectors are found to have retained 95 per cent of 
their original reflectivity. 

Field cleaning with water during the extreme 
cold weather periods in winter is practically im- 
possible. This fact, together with the reduced force 
caused by summer vacations, causes the cleaning 
schedule to have definite peaks in fall and spring, 
and valleys in midsummer and midwinter. 

Dry cloth cleaning in the winter is only about 50 
Experimental use has been made 


per cent effective 
of a liquid dry cleaner known as ‘*Cullenite,’’ fur- 


nished by one of the fixture manufacturing com- 
panies. After application by a cloth, it is brushed 
vigorously until nearly dry. After it is dry the re- 
maining powder is brushed off. The method is very 
effective, but takes considerable extra time. 


General Summary of Re-lamping 
and Luminaire Maintenance 


Washing and Lamp Maintenance——In Fig. 6 is 
shown a diagram illustrating the relative numbers 
of unit washings, new lamps used, and lamp out- 
ages which come within a normal year of operation 
of 42,000 luminaires. There are approximately 
78,000 washings, 79,000 new lamps used, and 14,000 
lamp-outs replaced with salvaged lamps. 

Willful Breakage. Willful breakage is a 
problem which has to be combated continually. 


Figure 10. Right. High frequency current test of lamps. 
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Complete records are kept of this kind of damage, 
both as to location and extent. Such damage is neg- 
ligible on traffic streets, but sometimes becomes ex- 
cessive in residential areas, and not especially in 
the less favored ones either. Publie acceptance of 
responsibility in this field, as in many other tax- 
supported services, could reduce the willful break- 
age problem to a very minor one. 

Counter measures to reduce willful damage were 
instituted many years before the recent war, but 
had to be discontinued during the war years. A 
man is assigned for full-time duty for investigation 
of such cases, and to do appropriate educational 
work with school teachers, pupils, community asso- 
ciations, or in other places where good results can 
be obtained. He also cooperates with the Police De- 
partment, and in extreme cases arrests are made. 
This man is given a weekly report of damage cases 
for his guidance, and transmits a monthly report of 
damage by districts to school and police officials. 

Luminaire Willful Breakage. —— The annual 
amount of the cost of willful breakage is shown in 
Fig. 9 The inerease during cessation of counter 
measures during the war is shown on the record. 

In areas where breakage becomes extremely ex- 
cessive, a wire guard is substituted for the glass 
globe, an effective but unsightly expedient. On 
upright standards, some globes are completely 
housed in a wide guard, This occurs near railroad 
grade separations or in some isolated locations. 

In certain boulevard sections where a lantern 
type unit with flat panels is used, the glass will be 
replaced with transparent plastic plate. This has 
been effective up to 75 per cent. 

Experiments are in progress on the use of pen- 
dant plastic globes. It is hoped that willful break- 
ave will be reduced by the use of the plastic mate- 
rial, Some of the unsolved problems of plastic are 
as follows: 

Manufacture in one piece instead of by cemented halves. 
Distortion under possible heat maximum in service. 
Practical minimum thickness to provide strength against 
stones or air rifle shots. 

Lumen loss due to seratehes during cleaning. 

Favorable characteristics appear to be: 


Satisfactory light transmission. 
Less weight than glass 
Resistance to weather and discoloration or crazing said to 


he good, 
Testing Procedure to Aid Maintenance 


There are a number of procedures, testing meth- 
ods, and equipment installations which may not 
appear closely related, but for our purpose are as- 
sembled here for consideration by those interested 
in any methods for efficient maintenance of street 
lighting. It is readily understandable that main- 
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taining a normal 2000-hour replacement schedule 
with a standard 2000-hour lamp requires that all 
unnecessary interruptions or delays to expeditious 
operation of the schedules must be eliminated. Some 
of these procedures and tests are as follows: 

(a) Initial Lamp Testing High Frequency 
Current Test In order to reduce immediate or 
early air leak failures of new lamps, all are given 
an initial high frequency current test before they 
are given out for use by maintenance crews. The 
photograph of Fig. 10 shows how the lamps in a 
carton opened for marking described under sec- 
tion (¢) below are tested quickly and accurately by 
the use of a simple and safe generator of high fre- 
queney current which can be held in one hand and 
touched in turn to the lamp terminals. Lamps with 
defective gas content are readily detected by an ex- 
perienced tester who will note variations from nor- 
mal in the typical striated purple glow rising from 
the filament 
amounted to approximately 45 per month from the 


During the past year these rejects 


regular maintenance supply of lamps. No special 
training is required. Any conscientious lamp 
worker will become proficient in the test after a 
few hours’ practice 

(b) Sample Operation Testing. Sample lamps 
up to one-half of one per cent of each shipment re- 
ceived are placed in a rack for forced operation at 
10 per cent over current (22 amps for 20 amp 
lamps) and burned for 300 hours. This test equals 
a normal life of 2000 hours. Due to the require- 
ments of our maintenance schedule, we must be 
quite severe in the matter of acceptance of lamp 
shipments. 

Thus all accepted lamps have a reasonable assur- 
ance of 2000-hour operation life. 

(¢) Lamp Markings to Enable Post Service 
Check. Each new lamp that leaves the Lamp 
Room carries a number corresponding to the sched- 
ule period number in which it will be put into 
service. This number is applied by pen and glass 
marking ink at the upper end of the lamp neck. 
After a few minutes the number cannot be rubbed 
off or blurred, although it can be scraped off by a 
razor blade. 

Qn removal from service by normal schedule, or 
from failure, each lamp is given visual inspection. 
The cause of failure will be apparent to a trained 
inspector. From the period marking number, its 
operation life can be determined; and if any dis- 
trict shows an excessive number of burn-outs, sus- 
picion of overcurrent in the cireuit can be followed 
up with investigation, and corrections made. 

Lamps showing no re-welds in the filament are 
saved for abnormal replacement use. 


(d) Apparatus Checking. Circuit 
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current ammeters in substations are calibrated 
against a standard once a year, and defective ones 
replaced or repaired. Meters in manually operated 
substations are watched, and those in automatic 
substations checked twice each night by patrolmen. 
Station constant current transformers are 
checked once a month for free movement of the 
floating coil, Outdoor constant current transform- 
ers are checked as to regulation and mechanical 
condition once a year. 
certain that 


power service equipment for lighting circuits is 


Great care is exercised to make 


maintained in proper condition so that lamps will 
not be subjected to overcurrent. 

(e) Cathode Ray Oscilloscope Testing. - For 
many years the only ways in which the operating 
department would know about lamp-outs would be 
from night inspection or from reports by citizens, 
Prompt attention to 
calls from citizens is needed for maintenance of 


and the Police Department. 


good public relations, but such a method cannot be 
wholly relied upon. Any complete program of vis- 
ual night patrolling is cumbersome, tedious, and in- 
The cost factor in particular 
has urged the finding of a less expensive, easier and 


creasingly expensive. 


more effective way for the Lamp Room to acquire 
knowledge of lamp failures. 

It is commonly known that an open in the see- 
ondary of a series transformer, such as is used to 
serve the bulk of our street lights, causes a ripple 
in the sine wave of primary series circuit current. 
By the use of a high inductance air cored reactor, 
this ripple is made readily percepti- 
ble on the sereen of a cathode ray 
oscilloscope connected into the regu- 
lar current 
secondary. 


metering transformer 
Knowledge of this fact 
gave rise to a desire to use the phe- 
means of tracing 
from sub- 


nomenon as a 
lamp-outs on 
stations. 

By the use of some simple acces- 


erreuits constant 


sories at the substation board, the 
operator can quickly apply a porta- 
ble oscilloscope in turn to the cir- 
cuits so fitted. He does this imme- 
diately after starting up time and 
transmits the information of out- 
ages to the patrolman on night duty. 

Visual patrolling in the area cov- 
ered by the tested circuits is limited 
to those circuits showing outages. 
Many circuits will show no outage 
night after night. Generally there 
will not be over two or three outages 
By the use of a simple 
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Figure 11. Oscilloscope curves from series lighting cir- 
cuits, indicating lamp outages. 


luminaire location map for each circuit, the patrol- 
man soon makes a complete visual inspection from 
strategically located street intersections. In this 
way the night patrolmen make a very efficient use 
of their time, and are able to complete the replace- 
ment of a larger share of the lamps instead of re- 
porting them for the next day’s erew. 

In Fig. 11 is shown a se- 
quence of curves taken from an oscilloscope view 


Oscilloscope Curves 


plate. Curve (a) shows the clean sine wave of a cir- 
with a small 
Curve 


euit with all lights burning. Curve (b) 
ripple at the peak indicates one lamp out. 
(¢) indicates the probability of two lights out. 
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Curve (d) with deeper valleys in the ripples indi- 
cates more than two lights out. The trouble man 
will check the cireuit and replace all lamps until the 
scope indicates all burning. 

Test Connections. In Fig. 12 is 
shown a board connections 
which make this testing possible. In light lines are 


Oscilloscope 
diagram of station 
shown the regular necessary operating connections, 
and in heavy lines is indicated the special self- 
shorting test switeh enabling quick connection for 
the portable scope on a wheeled cart. 

Twenty-two of our substation circuits have been 
so equipped, and plans are now under way to ex- 
tend the test system as far as practicable 

(f) Visual Evaluation of Street Illumination. 
In Detroit we use a special instrument called the 
Street Lighting Evaluator to determine whether or 
not a given installation provides the illumination 
value specified in accordance with accepted stand- 
ards. The evaluator gives pavement brightness, 
object brightness and glare. A combination of these 
factors by the use of curves and calculations gives 
a figure which from experience indicates the value 
of the lighting system. 

This method of street lighting evaluation is more 
effective and exact than the old photometer method, 
but it is still somewhat slow and cumbersome. It is 
hoped that photographic methods of evaluation will 


become available. 


The Photometric Laboratory 


One of the main cogs in the maintenance mech- 
anism is the photometric laboratory. Here is pro- 
vided a considerable amount of equipment suitable 
for the testing of lamps and luminaires as to light 
output and distribution. Also acceptance tests are 
made on new equipment, and periodic operation 
tests are made in the laboratory or devised for field 
test on coils, wire, cable, sockets, relays or anv 
equipment used for street lighting. The operation 
tests may be on equipment which has been repaired, 
or they may be on equipment in service which is 
subject to failures, such as cable lines. Often an 
incipient failure is detected and repaired before it 


causes a service interruption. Some companies call 


such tests and repairs ‘preventive maintenance.”’ 
Gauges used by the maintenance men are de- 
signed here, and the men are periodically brought 
in to the laboratory and instructed as to what is 
expected of them in the matter of field adjustments, 
and are shown how to make these adjustments. 
From time to time lighting fixtures are brought 
in from the field to the laboratory to determine the 
light depreciation which may 


exact amounts of 


have taken place where air conditions are bad. 


200) Keeping Street Lights Bright 


Schrenk-Lattin-Bollens 


Conclusion 


The operation and maintenance methods de- 
seribed here, together with the constant testing 
and experimenting program, have produced many 
good results. We have maintained an average 
nightly outage of about .09 per cent, or one outage 
per 1100 lamps in service, and an overall efficiency 
of luminaire light output of 90 per cent, 

The Public Lighting Commission appreciates the 
fact that a properly maintained street light is its 
best advertisement. All the work of the mainte- 
nance division is directed toward that objective. 
The result is that Detroiters are accustomed to see- 
ing the luminaires burning with a clean and attrac- 
tive appearance, In fact our citizens have become 
so street light conscious and so interested in good 
illumination that a large portion of the outages is 
reported quite promptly. Special effort is made to 
take care of these complaints promptly in order to 
encourage this excellent cooperation. 

Unsolved problems still remain, such as a satis- 
factory winter dry cleaning method, and an accept- 
able substitute for wire lamp guards. Also some 
procedures, such as the oscilloscope testing, are sub- 
ject to further improvement. 

Our experience shows that a well designed street 
lighting system, maintained to a high standard of 
light output is found to be economical, and that it 
increases night traftie safety and adds much to the 
beauty of the street. 

Keeping the Street Lights Bright creates good 
public relations, 


DISCUSSION 

R. M. Hoor:* [would like to ask Mr. Schrenk what his ex 
perience has been with Alzak reflectors in totally enclosed 
units, Assuming that the optical assembly is kept tight, what 
life do you expect to obtain from such a reflector, and if not 
kept tight, what life do you expect? 

G. E. Korwren:** This paper presents many new ideas, 
and two of the most interesting are the high frequency cur- 
rent test for locating air leak failures in new lamps and the 
cathode ray oscilloscope test for locating burned out lamps 
It would be interesting to learn if any 
other street lighting operating people are using these testing 
methods or other similar methods to reduce outages of 


nm series circuits. 


lamps 

The reweld depreciation chart shown in Fig. 5 is very in 
testing, as it has been difficult to obtain a chart which 
showed the approximate depreciation of lumen output due 
to the rewelding of a series lamp. This should be interest 
ing to some operating people who leave lamps in service as 
long as there is any light. It is often reported that 20 am 
pere series lamps with as many as six or seven welds in them 
are removed from service, In these cases, street lighting cus 
tomers would probably be getting less than half the light 
they would get from a well maintained luminaire. A better 
maintenance program including group replacement of lamps 
should improve these conditions, 
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Natural and Artificial Sunlight; 


Their Application in Testing Materials 


WO FACTORS are particularly important in 
considering the changes in properties and 
characteristics of materials exposed to sun- 
light. These are: intensity and spectral distribu- 
tion of the radiant energy in sunlight and sky- 
light, as well as duration of exposure. The con- 
stantly changing intensity in a 24-hour cycle may 
also be important. Humidity and temperature, 
neither of which is constant, may be further con- 
tributing factors. 
Radiant energy in different spectral regions 
(ultraviolet, visible and infrared) in sunlight 
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Figure 1. Spectral distribution of radiant energy from the 
sun which reaches the earth's surface on a very clear day. 
Effects of atmospheric absorption in various spectral re- 

gions are indicated approximately by the black areas. 


varies greatly in its photochemical effect. Ultra- 
violet energy, from A3000 to A4000, is photo- 
chemically very active on many materials, and 
may promote bleaching, fading and disintegration. 
For some dyed materials the spectral region shorter 
than A3500 may be of relatively greater importance 
than that from A3500 to A4000. However, Dr. 
Matthew Luckiesh and the author have found!’ that 
fading of dyed textiles by sunlight may be pro- 
duced by all wavelengths shorter than approxi- 
mately A6000, the orange-red region. Incidentally, 
this shows that it is impractical to stop fading of 
colored goods in a show-window by use of selective 
filters. Any filter which would completely protect 
from sunlight would be so strongly colored that the 
true color of the goods would not be distinguish- 


Mr. TAYLOR is a physicist in the Lighting Research Laboratory of 
the General Electric Company, Nela Park, Cleveland, Ohio. 
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By A. H. TAYLOR 


The properties and characteristics of many 
materials can be adversely affected by exposure 
to sunlight under various weather conditions. 
Typical examples are the fading, blistering and 
chalking of paints; bleaching, fading and loss 
of strength of textiles; reduction of flexibility 
of rubber, leather, etc. The author explains sev- 
eral complex factors which independently or 
dependently, may contribute to these changes. 


able. However, filtering out all energy shorter 
than A 4000 should reduce the fading. 

Colored materials such as plastics or textiles 
differ among themselves in the relative damage pro- 
duced by energy in different spectral regions. Con- 
sequently, it is difficult or impossible to assign a 
definite equivalent exposure-ratio of artificial to 
natural sunlight, excepting for a very limited ap- 
plication. The validity of such a ratio increases if 
the two are nearly alike in intensity and spectral 
distribution in all spectral regions shorter than 
A6000. For the red and infrared regions the effects 
are principally those due to increased temperature, 
produced by absorption of the radiant energy. 

There would be many obvious advantages if sun- 
light could be ‘‘brought indoors’’ for test purposes, 
as it would then be possible to control independent- 
ly some of the other complex factors such as tem- 


Figure 2. Spectrograms of radiant energy from various 
mercury lamps and from sunlight and skylight in October. 
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perature and humidity. Natural sunlight and mixed 
sunlight and skylight are variable in intensity and 
spectral distribution from day te day and at vari- 
ous hours of any day. However, it is probable that 
if one could duplicate midsummer noon sunlight 
and skylight, as found in the latitude of Washing- 
ton or Cleveland, it would be satisfactory for most 
test purposes 

An overall picture of the spectral distribution of 
sunlight is presented in Fig. 1.2 The author and 
G. P. Kerr have made many measurements of the 
spectral distribution of energy in daylight.* Sepa- 
rate series of measurements were made in the 
region A3000 to A4000 and the region A4000 to 
ATO00 
from AS000 to ATOOO were not made on any single 


Measurements throughout the whole range 


day 

In order to determine the spectral distribution of 
total solar energy throughout its entire spectral 
range it has been necessary to combine data from 
various publications as well as our own observa- 
tions. The final values, tabulated in Table I, repre- 
sent the best estimates obtainable from our own ob- 
published 


servations® and the various sets of 


data.*.*° ealeulated for energy from the sun and 
a clear sky on a horizontal plane at midday in mid- 
summer, latitude of Cleveland or Washington. At 
the maximum solar altitude of 73° the total energy 
on a horizontal plane is approximately 54 watts 
per sq. ft ’ 

No single light-source produces an energy distri- 
bution which even approximates that of sunlight 
throughout the whole range of A3000 to A26000, 
The so-called sunlamps were developed to approxi- 
mate, in therapeutic benefits and the tanning of 
human skin, the results obtained with natural sun- 


Table I.— Approximate spectral energy distribution of 

sunlight (8400 footcandles) and skylight (1600 foot- 

candles) on a horizontal plane at midday in midsummer, 

latitude of Cleveland, Ohio. Also, artificial sunlight com- 

posed of energy from an AH-6 water-cooled mercury lamp 

(6600 footcandles) and a 500-watt tungsten-filament lamp 
(1000 footcandles). 


Watts per Square Foot 


light. From these sources the ultraviolet energy of 
wavelengths near the short-wavelength limit of sun- 
light is concentrated mainly in three lines of the 
mercury spectrum. While these lamps have been 
used in certain tests of materials such as the fast 
ness of dyes and paints, their usefulness in this field 
is definitely limited. 

Several years ago the present author found, from 
known energy distributions, that the spectral dis- 
tribution of natural sunlight and skylight could be 
approximated by combining the radiant energy 
from a 1000-watt water-cooled Type AH-6 mercury 
lamp with that from the regular 500-watt tungsten- 
filament lamp. The AH-6 lamp is a high-pressure 
lamp radiating a continuous spectrum throughout 
the ultraviolet and visible, A3000 to A7000, as shown 
in the spectrogram of Fig. 2. 

Table I shows the energy values for a combina- 
tion of one each of these two sources. Comparing 
the values in the last column, for the combination, 
with those for natural daylight in the second col- 
umn, it is seen that the approximation is fairly 
satisfactory for all regions below A6000, the light 
red, and that the greatest deficiency is in the region 
to ATOOO. 

As has already been stated, fading of dyed tex- 
tiles is produced principally by energy of wave- 
lengths shorter than A6000. Some changes in mate- 
rials such as the loss of flexibility are probably due 
to elevated temperatures brought about by absorp- 
tion of radiant energy. Such changes are not likely 
to be greatly influenced by differences in spectral 
distribution of natural and artificial daylight in the 
infrared, such as are shown in Table I. Consequent- 
ly, from the standpoint of energy distributien the 
combination of equal numbers of 1000-watt AH-6 
water-cooled mercury lamps and 500-watt tungsten- 
filament lamps would appear to be a fairly satis- 
factory approximation to natural daylight. 

One very practical aspect of the application of 
this combination of lamps is the necessity for re- 
flecting equipment which will provide a fairly uni- 
form illumination, well mixed, over the desired 
exposure area. Aluminum reflectors should be used 
to insure good reflectance for the region A3000 to 


Water- A4000, Selection and installation of the proper re- 
Sunlight Cooled ctors are »ms well withi > experienc 
— eo ee flectors are proble ms well within the experience of 
Spectral Skylight Lamp Tungsten 500-watt illuminating engineers. 
Range  1600Ft-c 6600 Ft-c 1000Ft-c Tungsten 
. - In an installation involving a number of lamps 
400 is 6.2 Oo. 63 of each type a different method of installation 
1.7 might be used. By use of a ceiling of diffuse Alzak 
and side-walls of the same material down to the 
10000 - 1406 7 ' 12.6 16.2 level of the exposure plane, individual reflectors 
i“ ; would not be necessary. This would probably in- 
84.0 84.0 crease the uniformity of the energy mixture and 
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reduce the effect of one lamp burning out during 
the test-period. 

The initial output ratings are 65,000 and 10,000 
lumens for the AH-6 mereury lamp and the 500- 
watt tungsten lamp, respectively. Assuming a 
utilization factor of 60 per cent for each lamp and 
an average depreciation of approximate! 15 per 
cent, there would be required one lamp o: each type 
for each 5 square feet of test area. 

The AHI-6 lamp has a rated life of 75 hours, 
based on tests employing 25-minute burning pe- 
riods. Under conditions of continuous burning, the 
actual life may be two or three times greater. 

The high costs of installation and power for this 
combination source limits its application to those 
cases where definite results are likely to be obtained 
in 100 hours or less or where the need for quick 
results outweighs cost of operation. Obviously, it 
would not be feasible to use it for tests of roofing 
materials, for example, whereas tests of plastics or 
textiles might readily justify its use. 

If a particular spectral region is maximally effec- 
tive in certain reactions, it may he possible to use 
an abridged test-method. One of the technical 
societies has standardized methods of testing the 
color-fastness of plastics using a Type S-1 sunlamp. 
Since there are unavoidable variations in initial 
output of such lamps and a constantly decreasing 
output of ultraviolet energy during life, there will 
be corresponding variations in the results obtained. 
The RS sunlamp is similar to the S-1, but individ- 
ual lamps vary in the same way. 

For many years there has been available a 
**Fadeometer,”’’ employing a high intensity carbon 


are. The carbons radiate a high intensity of energy 
in the spectral region A3000 to A5000. It is used 
for accelerated fading tests. 

Germicidal lamps are very efficient producers of 
energy at A2537. This energy has been found to be 
very effective in some photochemical processes such 
as fading of textiles. They can be used for some 
qualitative tests of color-fastness. In a test with 
colored textiles the author found® that a single bare 
30-watt germicidal lamp at a distance of 26 inches 
produced as much fading, in one-tenth the time, as 
was caused by 200 to 300 footeandles from daylight 
fluorescent lamps. Since the fading with the germi- 
cidal lamp was produced by energy of a wavelength 
(42537) shorter than any present in sunlight, re- 
sults may not be directly comparable. However, 
lack of fading or slow fading under the germicidal 
lamp will probably correlate well with very slow 
fading in sunlight. 
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MODERN LIGHTING FOR A MODERN LIVING ROOM—General lighting is furnished by a continuous cove conceal- 


ing an unbroken line of fluorescent lamps. The sectional divan is backed by a fluorescent lighted ledge giving accent to 


the border of Chinese prints above.—Photo courtesy Westinghouse Electric Corporation. 
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Methods of Illuminating 


By THOMAS SMITH KELLY 


T HAS often been said that illuminating engineering is more 

of an art than a science. While the basic principles of light 

control follow physical laws, there are many intangible fac- 
tors involved in designing an effect which will appeal to our sense 
f esthetics. This discussion approaches the subject of lighting 
from the standpoint of the artisan who is more concerned with 
an artistic result than with engineered efficiency. 

Through the sense of sight, we are able to evaluate objects of 
art, architecture, interior design, ete., in terms of emotional ap- 
preciation. If some object is illuminated in a way that appeals 
to our sense of beauty, it makes us conscious of our finer emo- 
tions—creating a feeling of joy, love, happiness, peace, ete. We 
may then say that the lighting has produced an esthetic result 
or it may be called esthetic ilumination. 

On the other hand, if the lighting is harsh, glaring, uneven, 
or spotty, we may feel uncomfortable, ill at ease and bothered. 
When objects are illuminated in this fashion, they may look flat, 
dull, indistinct, and will not hold the attention or interest as they 
lack an esthetic quality. To illustrate my meaning, let us look at 
the pictures shown in Figs. 1 to 4. 

I propose to discuss this apporach to illumination and point 
out how to achieve this sense of beauty, this pleasing, artistic 
emotional quality. 


Figure 1. Top left. Too much light makes this photograph of a statue 
uninteresting and flat. Taken with floodlights, it lacks shade and contrast. 


Figure 2. Center. For this 
silhouette, the statue was 
placed in front of and close 
to a screen which was even- 
ly lighted from behind. For 
sharp outlines the silhou- 
ette edges were placed equi- 
distant from the screen. 


Figure 3. Far left. Insuffi- 
cient light makes the con- 
trasts too sharp and the 
shades arbitrary and ugly. 
It was taken in a dark 
room with only one light— 
a spot—placed above and 
to the left of the statue. 


Figure 4. Left. Correctly 
lighted, the photograph as- 
sumes a plastic, three-di- 
mensional effect. In addi- 
tion to the light used in 
Figure 3, a second light was 
placed in front, slightly to 
the right of the statue. 
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Art Objects and Pictures 


The emotional appreciation of all visual forms 
of art depends to a great extent on the illumi- 
nation that permits them to be seen. Mr. Kelly 
explores this field with special reference to ar- 
tificial illumination, emphasizing the esthetic 
rather than the engineering approach. 


Anticipating one frequent question, I will admit 
that it is very difficult to prove that any lighting 
effect is beautiful and has a pleasing quality for 
everyone who sees it. This fact is true in all ex- 


pressions of art. One person may be overcome 
when looking at a primitive painting, while an- 
other experiences a similar emotion when he sees 
a Salvador Dali. The same thing applies to musie, 
sculpture, architecture and literature. All one 
ean do, then, is to try to develop a technique which 
pleases oneself and after a while, he will have a 
following of people who think and feel the same 
way that he does. 

Where does one study this phase of illumina- 
tion? The answer lies between the lines in recog- 
nized books on photography, painting and almost 
any form of art, and by studying paintings of the 
great masters. The theatre is also a source of in 
spiration and of course, so is natural scenery. 
Here we can learn more about esthetic lighting 
than anywhere else, if we take time to analyze 
what we see and make notes. The light and shad- 
ows in a landseape are always changing. Having 
observed effects from these sources of information, 
we will want to make a list of our findings so that 
we can apply them when we begin to develop our 
own lighting technique. There are many helpful 
facts to remember, which will be discussed as we 
proceed. For instanee, we will discuss the illumi- 
nation of fine paintings, murals and other wall 
We will 


discuss ways to light bookcases, curio cabinets, 


treatment of a two-dimensional nature. 


statues, dining room tables; all of which have three 
dimensions. Then we will take up staircases, hall- 
ways and so on, tying in accent or special feature 
lighting with the general illumination of each area. 


Here are ten practical points to remember: 


1. Speeular surfaces cause glare. Plan the angle of inci- 
dence so that reflections will not spoil the effeet you are 


trying to achieve. 


presented at the National Technical Conference of the 
September 20-24, 


A paper 
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Figure 5. Picture lighting. 


wer ye 


thom 


Figure 6. Details of pin-hole spotlight. 
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Figure 7. Types of wall and mural lighting. 
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2. Think of the effect you want first, then select the light- 
ing equipment and angle which will give you that effect. 
3. Light coming from an angle of 45 degrees from the 
vertical produces natural and interesting shadows of 
three dimensional objects. 

4. When lighting for three dimensions, two light sources 
are better than one, 

5. The first source should be a strong and definite one. 
The second should be of lesser intensity and indefinite 
(diffused ). 

6. The light from each source should fall from a different 
angle. 

7. Whenever possible, install the lighting equipment first; 
then match your colors, carpets, wallpaper, painting, ete. 
in that light. 

8. The psychological approach, the likes and dislikes of 
the client must be carefully considered in determining the 
effect. 

%. Light coming from direetly overhead is very unflatter 
ing to anyone directly under it. 

10. Illuminate an objeet without revealing the source of 
the light and you will be on the way to a real achieve 
ment of lighting application. 


Point No. 10 seems to revolve around two fae- 
tors; (one) the distribution of light and (two) 
the sight line. Light distribution should be gov- 
erned in many cases by the sight line. Take a light 
source, a simple ineandescent lamp for example, 
and suspend it a foot below the ceiling. In order 
to avoid the glare from the lamp itself to an ob- 
server standing at the farthest possible distance, 
we will place beneath the lamp a hollow object 
such as an opaque bow! and keep pushing it to- 
ward the lamp until the lamp itself is cut off from 
the observer. The resulting distribution of light 
then, is really what is left after shielding the bulb 
from the line of vision. Of course, these points 
are generalities and there are many occasions 
where one cannot strictly adhere to them. I may 
as well mention colored light at this point. This is 
a study in itself, and should be used with great 
restraint. Most homes are colorful enough in 
themselves. However, if point seven is followed 
carefully, pastel shades of orchid, blue, straw, pink 
and amber may be used at times. 

The majority of home owners favor warm tones 
indoors and daylight blue (synthetic moonlight) 
out-of-doors. Soft-white fluorescent or incandes- 
cent lamps colored an orchid-pink are excellent 
for viewing complexions and make food, such as 
roast beef, tomato catsup, shrimp, ete., look very 
appetizing. Straw or amber gives a good imitation 
sunlight while pale ivory can be recommended for 
a soft general lighting effect in a living room. If 
one goes in for parties or amateur theatrieals, a 
mixture of blue, red, amber and green on separate 
dimmers will give almost any color effect desired. 
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Paintings 

I have been giving you generalities and we are 
now ready to take up specific examples. We will 
begin by studying the illumination of paintings, 
murals and other two-dimensional surfaces. 

Looking at our list of things to remember, we 
will note that No. 1 and No. 2 refer to specular sur- 
faces. We almost always find specular surfaces on 
oil paintings, as they are varnished for protection. 
Here the light must strike the painting a glancing 
angle from the top, the sides or from underneath. 
We must never try to light a surface of this kind 
directly head-on as we would not see anything but 
a diffused image of the light source. 

Let us consider some of the equipment used for 
picture lighting. First, there is the conventional 
method of placing a small fixture above or below 
the frame. This type of fixture usually consists of 
one or more tubular lamps set in one plane parallel 
to the top and bottom of the frame. The lamps are 
shielded from the observer allowing light to fall 
over the surface of the picture. Usually the inside 
of the shield contains a reflector. The T-10 showcase 
reflector lamp, when properly adjusted, does an 
excellent job without the use of auxiliary reflectors, 
The fixture may be held in place by one or more 
brackets. These may be attached to the back of 
the picture frame or to the wall. 

The exact position of the unit, as related to the 
picture, is very important. The unit should be set 
high enough so that the upper portion of the frame 
is not obscured. The exact distance depends upon 
the mounting height of the picture on the wall and 
the height of the picture itself. If the unit is too 
low, it will not only obscure the frame, but will 
cause glare at the top of the picture, especially if 
the picture is a varnished oil painting. 

The unit must also project out in front of the 


picture, far enough to allow the light to illuminate 
the entire surface. If the unit is set in too close to 
the top of the picture, little or no light will reach 
the bottom. This position ratio is about 3 to 1. 
That is, if the center of the light bulb is placed 
three inches out from the painting, it will illumi- 
nate about nine inches down on the surface of the 
picture. The T-10 showcase reflector lamp or a fix- 
ture with a lens will do better than this, perhaps 
about 5 or 6 to 1. 

Where several paintings are placed together, a 
continuous luminaire can be installed upon the ceil- 
ing or several individual units can be placed on the 
ceiling and concealed by means of a hollow orna- 
mental cornice. The equipment may also be built 
in above the finished ceiling, the light passing 
through translucent glass, plastic, or louvers, or 
just through an opening in the ceiling. 

Sometimes it is better to light a picture from be- 
low. If the picture is hung over a high table or 
other piece of furniture or over a mantel, the unit 
may be concealed in the top of the furniture or 
placed in an attractive box or bowl. Very often a 
table or floor lamp can be placed on one side or 
under the painting with excellent results. 

The most subtle method of lighting an oil paint- 
ing is by means of an optical projector. This con- 
sists of a high intensity incandescent light source, 
a reflector, a double-convex lens or condenser with 
adjustable baffles or other means of holding a sten- 
cil in front of the condenser. In front of the baffles, 
an objective lens is generally mounted in a tube. 
The baffles are adjusted to cut off all spill light, 
leaving illuminated only the canvas upon which the 
picture is painted. The projector should be con- 
cealed behind a wall or above the ceiling, the only 
visible part being a small hole through which the 
light passes. If the placing of the unit is carefully 
planned, one sees only the illuminated painting. 


Figure 8. Below. Methods of lighting statues in niches. 


Figure 9. Right. Lighted statue in niche. As sculpture 
in niches serve as interest points, they should have five to 
ten times the illumination of adjacent surfaces. 
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Figure 10. Illuminated stairway. 


In selecting a location for the projector, one must 
use great skill and forethought to avoid glare from 
the picture and the direct beam of light from the 
small opening in the ceiling. In general the light 
should strike the canvas at an angle somewhere 
from 20 to 30 degrees. If the unit is installed too 
near the vertical plane of the painting, the frame 
may cause shadows on the canvas. The best posi- 
tion is usually just far enough out in front of the 
When the unit is 
placed in the ceiling above the painting, you need 


painting to miss the frame. 


net worry so much about the angle of reflection or 
bad angle of view 

When illumination is from one side or the other, 
the seating arrangement of the room must be con- 
sidered in order to give the best possible view from 
all points of the room. This system should not be 
used alone with no other lighting in the room as it 
produces a weird effect, making the paintings look 
like stained glass windows or illuminated trans- 
There should always be harmony and 
balance for esthetic results. Another factor relating 
to picture lighting is to be sure that the picture is 
It should be fastened at 
two places and should rest flat against the wall and 
Wherever possible the 


parencies 


firmly seeured to the wall 


not hang out at the top 
picture should be framed without glass to avoid re- 
flections and unwanted images 

In summing up the various methods, my advice 
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is to leave the optical projector method to the ex- 
perts. The other methods are much easier to work 
out and many authorities feel that optical projector 
lighting, unless carefully executed, is apt to be too 
dramatic for many interiors. However, I believe 
that this method used in conjunction with a well 
balanced general illumination, enables one to see 
a painting at its best. 


Murals 


Decorated walls, like paintings, can be illumi- 
nated by continuous or unit equipment. The tech- 
nique is much the same. The equipment may be 
concealed within the ceilings or walls, or placed 
upon the surface and covered by a suitable mold- 
ing or cornice, Annoying reflections and sharp 
contrasts should be avoided when the light source 
is recessed within or above a ceiling. Unless spe- 
cially designed equipment is used, the top of the 
Various 
tricks can be employed to remedy this situation, 


vertical surface will not be illuminated. 


however, such as adding reflecting surfaces to the 
interior of the equipment so that spill light will 
be directed to the otherwise shadowy area. 

Placing the light souree below eye level inher- 
ently avoids reflections, but this method can only 
be used where it is possible to conceal the equip- 
ment so it will not be disturbing or within easy 
reach of the public. In some cases, equipment may 
be built into ledges, wall cases, or table tops and 
behind banquettes. With an average & to 9 foot 
ceiling, if the equipment is placed about 18 inches 
out from the wall, good results will be obtained. 

Either incandescent, fluorescent or cold cathode 
light sources can be employed. However, if good 
results are to be obtained, either an accurately 
made polished aluminum or mirrored reflector 
must be used to send the light over the surface, or 
a suitable lens designed for the purpose may be 
used instead of the reflector. Without reflector or 
lens, the equipment usually has to be placed much 
farther out from the wall in order that the wall 
be evenly illuminated. 

Transparencies may be lighted by lamps uni- 
formly spaced behind them. Lamp spacing should 
not exceed 114 times the distance from lamp to 
glass. They may be lighted also by a wedge-type 
or paracy] reflector with the light source at the 
base of the wedge or centered in the circular part 
of the paraeyl. 

Portable posters may be lighted by carefully 
masked spotlights so located that people can neither 
face the beam nor walk through it. 


Sculpture 


For three dimensional objects, we will refer to 


points three, four, five and six. Of course, the 
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specular surface rule still applies but as we have a 
third dimension we must consider distance and per- 
spective. In order to produce a feeling of distance, 
more than one light source must be used. The sec- 
ond source can be reflected light, general illumina- 
tion, or a specially installed source. The optical 
projector, already described, may be successfully 
employed. 

Sculpture in niches serve as interest points and 
should have five to ten times the illumination of 
adjacent surfaces. Silhouettes are desired when 
only the centour of the figure is of interest and the 
detail unimportant; in others the background may 
best be employed for color and atmosphere with the 
object sharply spotlighted in white light. In other 
instances, strong directional light in various colors 
will create striking color shadows. 

Other uses for the pinhole or optical projector 
are stairway and hall lighting, dining tables and 
similar applications. 


Stairway, Hall and Dining Room 


For stairway and hall the unit (Fig. 10) is con- 
cealed above the plaster ceiling allowing the light 
to spread over the steps bringing out the archi- 


Figure 11. Shelf and cabinet lighting. Diagram of instal- 
lation, above, right 


tectural detail without annoying fixtures or blind 
ing glare. 

In illuminating dining 
unit may be concealed above the dining room 
table. Access can be from the floor above. A 
small trap-door is provided through which the 
unit can be reached. Where the floor above is not 
accessible, a steel plate can be provided to fit 
flush on the ceiling, the light passing through a 
small one-inch hole. To reach the unit for re- 
lamping, the plate can be removed. 


table decorations, a 
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Curio Cabinets 


Illumination of 
The contents of curio cabinets may be illumi- 
Fig. 11 shows a cabinet 


lighted by means of a low voltage ineandescent 


nated in several ways 


lamp strip using T-3!, panel lamps. The strip is 
attached to the underside of a wooden or glass 
shelf thus illuminating the contents of the shelf 
below. In some cases where the shelf is above 
eve level, the strip may be placed on the upper 
surface of the shelf, lighting the underside of the 
objects upon the shelf. 

As the strip is less than one inch in thickness, 
(see diagram for detail) it is hardly noticed, and 
the effect produced is soft and mysterious. 

This miniature strip has many other uses where 
It can be 
Here 


low intensity illumination is desired. 
used for the illumination of bookeases also. 
the strip is installed in the same manner as in 
The books are then pushed one 
inch or so away from the strip. The color and 
lettering of each book cover is bathed in a soft 
When more light is needed, a T-5 
However, fluores- 


eurio cabinets 


glow of light 
fluorescent lamp can be used. 
cent strips are usually somewhat larger than in- 
candescent units even when the fluorescent starters 
and ballasts are concealed in a remote location. 
Translucent objects made of amber, jade, or thin 
porcelain sometimes look better when placed upon 
a luminous shelf of opal glass. Sometimes clear 
glass shelves with light behind them are masked 
except directly This 
light to come up through the shelf making the ob- 
This is called ‘‘edge 


beneath the objects allows 
jects themselves luminous 
lighting.*’ 

Controlled lighting can be placed in these classi- 
fications : 
1. Downlighting 
2. Up lighting 


3. Projection (illustration of R-12 pin-hole 


Up and downlighting can be accomplished by 
three types of equipment: (a) cans or compact 


units, (b) strips, and (¢) luminous elements, or 
combinations of several of these. 

While it covers only a small part of a vast sub- 
ject, it is hoped that this paper will stimulate 
some of those engaged in architecture, decorating, 
and lighting to apply the principles to creating 
esthetic illumination in the homes of their clients. 


DISCUSSION 


Berton ©, Coorer:* I think Mr. Kelly has given a very 


comprehensive coverage of ways to illuminate art objects 
and paintings. As he pointed out early in his paper, any 
lighting result provided on some partieular painting or ob 


*MceGraw Hill Publishing Company, New York, N.Y 
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ject of art will appeal to some people and not to others. 
a field in which the lighting engineer no doubt 
runs into a wider range of personal likes and dislikes of 
the lighting effects provided than in any other field. 


This is 


I agree with Mr. Kelly that paintings and art objects 
seem to show up to best advantage in rooms which are 
provided with some genera! low level shielded lighting, 
and with supplementary direet lighting on the painting or 
art object. However, I have seen a few art rooms which 
were lighted by totally indireet lighting only, and seemed 
lighting for beth paintings 


to provide very satisfactory 


and art objects. These installations have used both sus 
pended luminaires and eove lighting. These installations 
were made osme twenty years ago, and used incandescent 


Kelly 


reason for not ineluding indireet lighting as one method 


light sources. I wonder if Mr. has any specific 


for lighting either paintings or art objects, 


MeCanpLess:* Mr. Kelly writes with the au 


thority of experience in lighting pictures, tapestries, seulp 


STANLEY 


houses. He even practices what he 
house, so that he has the further 


ture, In many 
preaches in his own 
judgment of having “lived with it.” 

If there is any criticism, it is perhaps that he has tried 
to eover too much ground. At the end he touches on 


downlighting, uplighting, and projection, which might 
better have been left out. 

The simple direet statements and suggestions in the 
balance of the paper give methods and approach, but the 
ingredient of taste and skill required in adjustment is 
only implied. 

The important contribution of this paper is the em 
phasis on the need for lighting works of art and the im- 
portance of distribution before color and intensity. 

Any work of art in the visual field is conceived to be 
seen. The visual aspect of almost any building, picture, or 
sculpture may benefit by well studied artificial lighting. 
Mr. Kelly has unfolded a field of lighting that 


broader application, 


needs 


K. A. Statey:** Mr. Kelly has presented refreshing ma 
terial in the field of illuminating engineering in which he 
is most expert. His paper will be valuable reference ma 
terial for many years to come. His suggestion to take 
time to analyze what we see and make notes is a most 
subtle 


proposal does not state it directly but we ean assume 


engaging and proposal for our guidance. The 
that the reader will follow through with experiments of 
his own in his own home, as Mr. Kelly has in his. 

If the Society members would earry out this one idea, 
we would have thousands of fine examples for our clients 
to see and the effeet would be far-reaching. Good light 
ing, like charity, should begin at home. 

Mr. Kelly’s paper reminds me of a book by Rudolph 
Fleseh, published by Harper & Brothers. Its title is “The 
Art of Plain Talk.” In the book, the author makes a plea 
If you read the 
book, you will no doubt come to the conclusion that our 
stuffed with “gobbledy-gookish” 
Kelly has avoided them. 


sult, his paper is easy to read and to understand. It is a 


for simple, understandable language. 


professional jargon is 
words and phrases, Mr As a re 
mark of quality which should be more widely sought by 


these who write about light. 


*Century Lighting Company, New York, N. ¥ 
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Lighting of a Tower 


LIGHTING OBJECTIVE: To illuminate a tower, providing a striking landmark on the night-time skyline. 


ALA. Pile No. 3117 


Installation on the tower of the Mercantile Bank 
Building, Dallas, Texas. 


General Information: The overall height from the 
sidewalk to the beacon surmounting the antenna 
tower of the FM station KERA, Dallas News, atop 
this building is 545 feet. The 70-foot tower is con- 
structed in three cylindrical sections of 21 tons of 
steel. The face of the clock shown in the photo- 


graph is 24 feet in diameter. 


Installation: The tower is illuminated with 10,450 
feet of cold cathode tubing. Of this tubing, 7,950 
feet are daylight white 18 mm, 60 ma with an out- 
put of 146 lumens per foot and a brightness of 
approximately 900 footlamberts; 2500 feet are of 
rose 18 mm, 30 ma tubing with an output of 60 lu- 
mens per foot and a brightness of approximately 
400 footlamberts. The power required for opera- 
tion is 167 kva or 83 kw. Sixty-four circuits 
with special flashers are utilized. 

The luminous area extends 115 feet high, inelud- 
ing the four upper stories of the building and the 
70-foot tower. (Windows of next-to-top story 
show through the tubing.) The lighting effect 
gives the illusion that the upper and lower see- 


tions of the tower are revolving counter-clock- 


wise and the center section clockwise. 


Equipment used was General Luminescent tubing and Sola transformers. 
The luminous area was designed and installed by Outdoor Electric Advertising, Inc., of Dallas, and the 
structural tower was designed by Arthur Kendrick, Consulting Engineer. 


Lighting data submitted by W. E. Folsom, Dallas Power & Light Company, Dallas, Texas, as an illustration of novel 
design and to aid in the design of similar installations. 


Distributed by the Committee on Publications of the Illuminating Engineering Society, 
51 Madison Ave., New York 10, N. Y. 
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Planned Restaurant Lighting 


LL of the functions of store lighting come 
into play in the lighting of a restaurant. 
The designer must keep in mind the atmos- 
phere of the interior, attraction to the establish- 
ment and to displays, and to some extent the 
appraisal of the food, at least from the standpoint 
of its appearance. These three functions of light- 
ing are of importance in varying degrees depend- 
ing on the type of restaurant being considered. 
To the restaurant which depends on passing traffic 
for its patronage the element of attraction is of 
most importance. To the one which is more con- 
cerned with providing pleasing surroundings to 
which the guests will want to return again and 
again, the elements of atmosphere and appraisal 
will be uppermost in mind. 

Restaurants are often considered as divided into 
three general types of which there may be any 
number of combinations. First there is the “inti- 
mate” type such as in taverns and night clubs 
where the level of illumination is kept low, per- 


Me. Ross of Chicago, Minois hairman of the I.E.S. Committee 


on Store Lighting 


By MAURICE W. ROSS 


haps in the order of 5 footeandles. This illumina- 
tion is usually provided in such a way that it is 
predominantly horizontal so menus can be read 
and food appraised but so there will be no de- 
traction from the intimate effect desired. Another 
type is the “leisure” type in which moderate 
values of illumination of from 10 to 20 footeandles 
are found. The hotel and club dining room falls 
into this class. The third type is the “traffic” type, 
often located on the street level, such as lunch 
In this third 


type the lighting level requirements are consider- 


rooms, cafeterias and coffee shops. 


ably higher than for the other types. 

The “Have-A-Snack” restaurant recently opened 
at 127 West Monroe Street, Chicago, Illinois is a 
restaurant of the third type, in which an illumina- 
tion level of 50 footeandles was provided. From 
previous experience in this type of business the 
owners felt that this magnitude of illumination 
was completely desirable, despite the fact that 
such lighting levels are not commonly found for 
the general illumination of similar places in the 
vicinity. 


Figure 1. Arrangement of lighting elements and interior finishes in this restaurant was well planned, to give a com- 
fortable and pleasing atmosphere. 
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In conjunction with the higher levels of illu- 
mination, the owners and designers felt that 
light colored counter tops, cabinet trim and floor 
combined, would not only provide a feeling of 
cleanliness and meticulous care in the preparation 
and serving of food but would also provide a 
high utilization of the lighting and attract the 
attention of persons passing the front of the estab- 
lishment. The light were 
closely related in reflection values makes the in- 
Such high level illumi- 


surroundings which 


terior very comfortable. 
nation could be quite uncomfortable in an interior 
where less thought was given to finishes than was 
done by the designers in this instance. It was 
the desire of the owners to make the interior of 
their restaurant pleasantly modern and with in- 
dividual characteristics of its own rather than 
to merely have it represent a production plant 
where hastily prepared meals are served in rapid- 
fire fashion. 

Large area panelled lighting elements were em- 
ployed. These elements were arranged in accord- 
ance with the restaurant layout plan. Reetangular 
elements 4 x 6-foot in size were placed over each 
of the “U” shaped counters. A 72 foot long by 
16 inches wide continuous run was arranged over 
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the table area which extended the full length of 
the room. The lighting elements were designed to 
use slimline lamps, 72-inch lamps over the counters 
and 96-inch lamps over the table area. The lamps 
are adequately shielded from all angles by the 
cellular louvers which provide 38° shielding both 
parallel and transverse to the lamps. The vertical 
sides of the lighting elements are illuminated by 
reflected light so there is no undesirable contrast 
with the well lighted ceiling. 

It was the owners’ wish in their “good house- 
keeping and cleanliness policy” to have the food 
preparation area in plain view of their clientele. 
They went one step further in illuminating this 
area to a high intensity for the dual purpose of 
making it easy for the customer to see his food 
being prepared as well as for the benefit of the 


Figure 2. Lighting 
plan and close-up 
view of 4-ft x 6-ft 
lighting elements over 
shaped counters, 
soffit lighting over 
pastry display area 
and intensified illu- 
mination in the 
“open” kitchen. 
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Section through serving area and display 
counter. 


Figure 3. 


staff, who are required during rush hours to work 
at a comparatively high rate of speed. 

In keeping with the principles of good mer- 
chandising, that the merchandise must be seen by 
the eustomer to be sold, local lighting in the form 


of fluorescent lamps behind sanded glass panels 
has been placed over the pastry displays. These 
displays are located along one wall of the room 
behind the counters and are always in view of the 
customer. This provides part of the attraction or 
display lighting, one of the principle functions 


of store lighting. 

As a part of the owners’ policy of keeping the 
establishment clean, the maintenance of the light- 
ing equipment was given special consideration. 
Small cell louvers present a problem in cleaning. 
This had some influence on the selection of dis- 
posable fibre-board louvers for the lighting ele- 
ments. It is believed that the disposable louvers 
can be replaced at approximately the same cost 
as the labor for cleaning conventional louvers 
with the additional advantage of a completely 
new element in the lighting units. The owners 
also feel that the slimline lamps have advantages 
from a maintenance standpoint. 


AN EXAMPLE of the “leisure” type of restaurant, where illumination levels are kept at moderate values (in this 
case 12 footcandles). Restaurant shown is the Town Room of the Copley Plaza Hotel, Boston, Mass., using 150-watt 
recessed louvered downlights, cold cathode cove lighting, and illuminated glass wall panels. Architect was Mrs. Mary 
E. Kennedy; engineer, Henry Klopot of Boston. Photo courtesy Boston Edison Co. through Boston Electric Institute. 
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ANY of the thoughts we have written 
M down here have come to us after visiting 

the Paris Congress of the L.C.L. last sum- 
mer and after attending the National Technical 
Conference of LES. in Boston in September. The 
LE.S. is an excellent organization, doing admira- 
ble work and we only regret that local circum 
stances and difficulties in Europe do not make 
such unity and constant work possible over here. 
We do think, however, that the general trend of 
work being done on lighting development in the 
States as well as in Europe, is a bit too one-sided 
on the side of the engineer, and that this engineer 
is slightly over-interested in immediate results 
Perhaps our remarks may stimulate some of them 
to take an interest in those things here deseribed. 

Only a few vears ago the only concern of the 
lighting expert was to plan efficient lighting sys- 
tems. When we say efficient lighting systems, we 
mean systems that are not too expensive in initial 
and running costs in relation to the work that is to 
be done under their light. 

First we thought that the most efficient lighting 
system had a uniform lighting level on the working 
plane. Then we found that uniformity was not the 
only quality we had to look for; there were, in- 
deed, seeing tasks for which too great a uniformity 
could be uncomfortable. Slowly we have found, 
with the development of new light sources, that a 
vreat many specifications are necessary in order to 
obtain effective lighting systems for different visual 
tasks. All of these specifications had one partieu- 
larity in common, however. They were all designed 
to avoid discomfort. We found that it was neces- 
sary to avoid eve-fatigue, to avoid glare, to avoid 
marked contrasts in brightness. It is quite under- 
standable that the lighting expert, avoiding all 
these discomforts, comes to the conclusion that this 
lighting system in the end will be comfortable. We 
think that there he has made a fundamental mis- 
take. 

Nowadays we speak of comfortable lighting with- 
out having given a clear definition of what we mean 
by that word, One does not create comfort by tak- 
ing away discomfort. We think, therefore, that it 
is erroneous to speak of ‘‘comfortable lighting’’ in 
the sense it is used today. The appraisal of modern 
lighting systems reminds us of the arguments cig- 
arette manufacturers use for their products. On 


Me. Karr is General Art Director, Philips Works, Eindhoven, Hol 
land 
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What Is Comfortable Lighting ? 


By L. C. KALFF 


The author's views of lighting application 
should be of interest to everyone in the lighting 
field. Unlike most of us, Mr. Kalff’s work takes 
him to every part of the globe; he therefore has 
a rare opportunity to assess the relative work 
of those who design and install lighting and 
their basic objectives. After attending the Na- 
tional Conference in Boston, Mr. Kalff spent 
several months travelling in the United States. 


many packages of cigarettes and tobacco we find 
the words: ‘*This tobacco does not contain any 
harsh or irritant components.’ 

If we draw another parallel, we might say that 
the medical and chemical expert is not the person 
to prepare a nice tasteful and pleasant dinner. He 
may be able to concoct a food in which all the neces- 
sary nutrition, vitamins and calories are put to- 
vether. 

We know that if others have not spoken much 
about what comfortable lighting really is, they have 
had one very good reason in the fact that it is ex- 
tremely difficult to give a good definition. In giving 
this definition we realize that there are many faec- 
tors which are so difficult to handle, especially for a 
technical man, that he would rather be silent about 
them. By this we do not want to give the impres- 
sion that the tremendous and very valuable work 
that has been done up till now to abolish discom- 
fort and develop new lighting systems, is negligible. 
llowever, the moment it becomes obvious that there 
is something bevond efficiency and absence of dis- 
comfort, that the value of a lighting system can 
better be expressed in brightness than in footean- 
dles, and that the study of these brightnesses leads 
to brightness-engineering, the lighting expert has 
already admitted that creating lighting is not a 
mere question of making an adequate lighting sys- 
tem. Here the difficulty really begins. For the mo- 
ment we want to create for our visual field a certain 
satisfactory distribution of brightnesses, the prob- 
lem becomes a combination of lighting problems 
and problems for the interior decorator. Materials, 
colors and surfaces will have to be chosen. The 
lighting expert has tried to find out which values of 
brightness-contrast are admissible and has again 
found threshold values which give him a safe mar- 
gin. As he cannot include colors and textures in 
his measurements and calculations, he is more or 
less afraid to mention these very important factors 
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in the creation of a comfortable picture for the eve. 
The interior decorator will be inclined to mistrust 
the lighting expert because he cannot get all-round 
advice from him on the subjects which he considers 
the most important for the conception of his in- 
terior. 

Lighting men have often given a wrong impres- 
sion by omitting to stress the fact that the recom- 
mendations should be considered ** for good lighting 
practice under the given cireumstances’’ i.e., with 
the given technical and economical development of 
the country in which they work .and that it is logi- 
cal that these recommendations may chanve if the 
circumstances change. For that reason it is quite 
understandable that people protest against new 
recommendations that are different and often con- 
siderably higher in illumination levels than the old 
recommendations. They think that the recommen- 
dations should be standards for many and many 
years; instead of that, actually they are more or 
less inspired by technical or commercial possibili- 
ties and wishes. It would be of great benefit, there- 
fore, to find an ultimate target for these recom- 
mendations of illumination levels, or rather 
brightnesses, giving real comfort whilst providing 
for the different visual tasks. These ultimate tar- 
gets may be more or less vague, especially in re- 
gard to the age of the observers, but since every- 
body can experiment and find really comfortable 
conditions during daylight. it would be foolish to 
deny that these standards for comfortable levels 
exist 

We are aware that what we are writing about 
now Is, to a great extent, inspired by our own feel- 
ings on the matter and that an enormous amount of 
work must be done before a more precise definition 
of what we mean can be viven Nevertheless we 
think it worthwhile to make our thoughts known to 
a wide circle of colleagues in order that they may 
think over these problems and express their opin- 
ions also 

Comfortable lighting should result in a comfort- 
able sensation when looking at one’s task. This 
comfortable sensation can be obtained only if the 
whole picture in our visual field is comfortable. As 
a first sketchy trv. we should like to propose dif- 
ferent factors and conditions necessary for such 
comfort 


a) The brightness of the actual task we feel to be satisfac 
tory for seeing it ind we should like to fix this brightness 
by examination of a great number of observers of all ages, 
who are interested in that kind of work These observers 
should find their own personal preference for re ading fine 
print, taking into ace mt the ther following factors 

bh The brightness, pattern, colors and extension of the 
immediate surroundings of the actual task should be found 


during the same experiments with the same observers 
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(¢) The zones of the visual field outside the actual surround 
ings should be conducive to concentrating the attention on 
the visual task and its immediate surroundings. This is a 
positive action, so that we should endeavor to find the con 
ditions for this action and not only limit ourselves to the 
elimination of uncomfortable factors such as glare, too great 
brightness and brightness contrasts. 

(d) The whole picture of the visual field should be a compo 
sition in which the distribution of brightness, colors and 
surface textures work together, in order to concentrate the 
attention of the observer on the task itself, but we must not 
forget that there may be a secondary center of attention, 
on which the eyes may focus during the intervals of rest 
when one looks up from a regular task 

(e) It should alse give an impression of pleasantness, well 
being, even beauty 

The factors (a), (b), (¢) and part of (d) may 
some day have a clearer definition through indepen- 
dent work of technicians and scientists on experi- 
ments of the kind we mentioned. It seems obvious, 
however, that during many of these experiments 
not only vox populi will be the only means of get- 
ting the answer to our questions, but the help of 
creative artists and trained men of taste will be 
necessary also, in order to avoid the mistakes al- 
ready often made. Factor (e) is almost completely 
the task and privilege of the interior decorator, the 
architect or the trained man of taste. Here col- 
laboration becomes very necessary although it may 
be difficult to find the best procedure for getting 
this collaboration. 

We may, perhaps, draw a parallel with good 
paintings, considering the motives of the artist. 
The artist will conceive a center of interest or a 
center of gravity in his painting and emphasize it 
by using in those spots the highest brightnesses, the 
biggest contrasts and the most emotional colors. He 
will perhaps unconsciously divide his picture into 
different zones of interest, using lower brightnesses, 
lower brightness-ratios and less emotional colors in 
those parts of the picture that are farther away 
from the center of interest 

Portraits to illustrate this may be found in many 
museums. Take, for instance, famous portraits by 
Holbein, Memlinek, Diirer, Eick and so many oth- 
ers. Often only the face is the interesting part of 
the picture. Sometimes the hands, with the face, 
form a triangular center, along which the eve wan- 
ders during observation. These faces and hands 
have the brightest surfaces, the warmest colors and 
the greatest linear expression. In many cases they 
are surrounded by dark zones of hair, clothes, hats 
and such, whilst the background is much more 
vague with less detail, in cooler colors of gray, blue 
or green 

Later portraits often follow similar lines. Van 
Dijk. Rembrandt, El Greeo, Rubens, will illustrate 
this, but also famous interiors by Vermeer or land- 
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scapes by Hobbema, Wouwerman and Ruysdael 
show the same lines of thought. 

Let us describe an ideal classroom as follows: 

A teacher is sitting in front of a class, explaining 
a lesson. The attention of the pupils must be con- 
centrated on her. She should be, therefore, the 
brightest spot in their field of vision and the most 
interesting item, The ideal ease will be that she is 
pleasant to look at, has a good dress in a light but 
warm color, Her immediate background should be 
considerably less bright and in cooler colors, so the 
front wall of the classroom may be painted in a 
pleasant blue-green, which is a cool and receding 
color. The teacher’s dress may be shiny, perhaps a 
satin pink or red blouse; the wali should be matte. 
The ceiling and the side-walls should be consider- 
ably darker and have nothing to distract the at- 
tention from the center of the scene. For that rea- 
son, the side-walls may be painted in a dull green 
and the ceiling, which in order to create a pleasant 
atmosphere and to make possible soft shadows, may 
be white. But the lighting system in this case 
should leave the ceiling almost completely dark. 

It is clear that looking at the teacher is not the 
only visual task to be accomplished in a classroom. 
Other lighting conditions should be provided, so 
that reading or writing at the desks is also.an agree- 
able task. For that reason we think that the desk- 
tops also should have a light and warm color, say 
leather-brown, and the floor should be darker than 
the desk-tops and cooler in color, gray for instance, 

We are fully aware that in visualizing such a 
classroom we are describing many things that con- 
cern the interior decorator and even the teacher's 
personal taste and her dressmaker’s, but we think 
it useful to do so, beeause we do not believe that 
the creation of comfortable lighting is possible 
without the collaboration and mutual understand- 
ing of all those who by their work have an influence 


on the picture the pupil in the classroom will see. 

In describing the ideal picture for concentrating 
on the task in the classroom we do not want to im- 
ply that this kind of concentrated picture is the 
only one and that other pictures and a different 
distribution of zones may not be necessary. For 
instance in a restaurant, the center of interest is 
partly the table-top and the food, and partly the 
horizontal zone within which we see the faces of 
our friends around the table and of the other per- 
sons in the room. 

Summary 

We believe that it must be possible in the near 
future, in the first place to set a final target for all 
lighting standards and recommendations, and fur- 
ther to get a better understanding of what the col- 
laboration between lighting expert and architects 
and decorators should involve. As we have said, the 
ultimate efforts necessary for obtaining ideal con- 
ditions are the task of the creative artist. They 
cannot be the result of reasoning. 

The mass production of light sources in Amer- 
ica is in many respects ahead of the developments 
in Europe, but we do not think that modern light- 
ing applications in the States, though very much 
more numerous than in old countries, are techni- 
eally very much ahead of lighting practice here 
(Holland). Although Europe is at a disadvantage 
by being split up into so many countries and races, 
this fact also has an advantage in the independent 
and individual developments in lighting practice 
that may be found in several of them. We find not 
much difference in lighting practice, traveling from 
Boston to New York; Cleveland to Chicago. If we 
cover the same distances in Europe, however, we 
find completely different trends in Stockholm, Co- 
penhagen, Amsterdam, Brussels, Paris, Ziirich, and 
Milano, due to the very big differences in climates, 
races, political circumstances and taste. 


Lighted Alcove 


How a closet or alcove outside 
the kitchen can be made into a 
useful and decorative garden 
room is suggested in one of the 
alcoves of the new Sylvania 
Lighting Center. 

Lighted shelves on either side 
of the cabinet, which holds pots 
and garden equipment, compose 
the alcove, and the shelves are 
back-lighted by means of a con- 
cealed 20-watt fluorescent lamp 
placed vertically along each shelf 
section. For general illumination, 
a shielded single-lamp fixture 
containing a 20-watt fluorescent 
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for Arranging Flowers 


tube, is attached to the ceiling 
and provides uniform light on the 
work surface. Niches for display- 
ing flowers, so that the house- 
wife can judge how they will 
appear at a flower show, are set 
into both side walls and are illu- 
minated by 60-watt incandescent 
bulbs shielded by glass panels. 
Particularly important because 
of the increase in garden club 
activities, such an alcove permits 
a woman to arrange flowers with- 
out dirtying the entire house.— 


Photo courtesy of Sylvania Electric 
Products Ince. 
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Inspection Lighting for the 
Dry-Cleaning Industry 


NSPECTION of garments presents one of the 
most difficult visual tasks encountered in the 


dry-cleaning industry. The lighting methods 
usually employed at the spotting boards and final 
inspection centers have not been designed to meet 
the specific needs and have not sufficed to reveal 
low-contrast spots on garments. If a spot or stain 
has not been removed, the customer simply con- 
siders that the garment has not been cleaned and 
the time and money expended by the dry cleaner 
Return of garments because of faulty 


is lost 
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Lighting for Dry Cleanina 


By J. F. FINN 


spotting is a major problem for which the clean- 
ing industry badly needs a solution. 

It is interesting to follow the dry-cleaning proe- 
ess and note all the work that may be nullified if 
the inspection is not satisfactory. 

In the regular process of cleaning, the garment 
goes first to a marking table, then is sorted as to 
color and weight. Next it is put through the regu- 
lar cleaning process, followed by deodorizing. The 
spotter then examines the garment for spots that 
may not have been dissolved by the solvents in 
the cleaning process. These spots may be of a 
fatty acid, such as butter or lard, or of tannie 


Figure 1. While the level of il- 
lumination on spotting boards, 
here 150 footcandles, is of 
primary importance in the visi- 
bility of spots of low contrast 
to surroundings, the color mix- 
ture provided is also of value. 
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acid, as in coffee or coca cola. Sometimes the 
detergent in the cleaning process only loosens the 
outer rim of the spot, and the body of the spot 
may still be easily discerned. The spotter then 
applies live steam and a chemical agent, if neces- 
sary, to remove it. When the spotter passes the 
garment, it is apparently free from any spots and 
it goes next to the presser, where it is formed and 
pressed. 

Now, comes the final inspection center. The 
garments are hung on pipe-distribution racks, and, 
in most dry-cleaning plants, every square foot of 
floor area is utilized. Working space is most con- 
fined, even though more than one inspection cen- 
ter is set up in modern plants — one for light 
materials and the other for heavier materials. In 
other words, the inspector is located in an area 
almost enclosed by garments. The inspector takes 
the garments from the incoming rack and inspects 
each one individually, on what is called a slick 
rack. 

Generally, two 40-watt fluorescent lamps housed 
in an industrial reflector are mounted over the 
garment to be inspected. The garment is passed 


Figure 2. Upper right. Details 
of the final combination of 
lighting sources selected for the 
inspection of dry-cleaned gar- 
ments. Addition of concentric 
louver shown raised the illumi- 
nation reading 2 footcandles. 


Figure 3. The 150-watt Par-38 
floodlamp is focused over the 
left shoulder of the inspector, 
never over the head or body. 
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on to the finished rack if no spot is detected. Then 
it is delivered to the customer. However, spots 
which were not apparent under this two-lamp 40- 
watt fluorescent inspection source may become 
apparent under daylight conditions, and, as far as 
the customer is concerned, the cleaning and in- 
spection of the garment are unsatisfactory. 
Work on this problem during the past year has 
brought about a solution that will minimize such 
complaints. A study was made of garments passed 
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by the inspectors but returned by customers. Ma- 
terials affording most difficulty are: crepe, gabar- 
dine, and taffeta. Stains that are most difficult to 
work with are: coffee, coca cola, tea, milk, ice- 
cream, egg and fatty acids. In the plant in which 
this study was conducted garments had been ex- 
amined under an average of 30 footeandles. For 
five months, many light sources and colors were 
tried, with various mounting heights. 

Under actual working conditions obtaining in 
the plants studied it was found that the optimum 
level of comfortable lighting was in the neighbor- 
hood of 150 footcandles. At higher levels of illu- 
mination the brightness of the materials being in- 
spected became undesirably high in relation to the 
surrounding area served only by the general illu- 
mination, 

The final combination selected was two 85-watt 
daylight fluorescent lamps housed in an RLM in- 
dustrial reflector and a 150-watt PAR-38 flood- 
lamp equipped with a concentric louver for shield- 
ing the light source. These provide reasonably 
uniform illumination over the top half of the gar- 
ment, with the fluorescent and filament sources 
each contributing about 75 footeandles. The addi- 
tion of the louver shown in Fig. 2 raised the read- 
ing two footeandles. 

In the inspection process shown in Fig. 3, the 
problem appeared to be more one of supplying 


Figure 4. The combination daylight 
fluorescent lamps and 150-watt Par-38 
floodlamp gives good visibility for in- 
spection lighting at steam tables, both as 
to illumination level and to color con- 
trast for almost imperceptible spots. 
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enough light rather than reproducing skylight in 
color, as spots of low contrast to surroundings be- 
came more visible upon raising the illumination 
level to 150 footeandles. (See also Figs. 1 and 4). 
However, the colors of the garments examined 
under this color mixture have more warmth and 
became more easily identifiable than under other 
combinations of higher footeandle values. 

The reason for this effect is that small color 
differences are more apparent under light which 
is the complement of the material. Thus, the addi- 
tion of filament lighting which is rich in the red 
and yellow wavelengths improves the visibility 
of spots particularly on the blue and gray mate- 
rials. Conversely, the blue-rich fluorescent sources 
give good visibility for the warmer colored fabrics 

reds, browns, ete. An indication of the success 
of this solution of the lighting problem is found 
in the record of one cleaning plant which had been 
experiencing an average of ten garments a week 
returned by customers. Since the installation of 
these units, there have been no garments returned 
due to “washed-out” spots. 

Two problems require further attention in order 
to achieve a completely satisfactory lighting con- 
dition: One is the avoidance of glaring reflections 


from materials having pronounced sheen; the see- 
ond is the minimizing of radiant heat from the 
light sources. 
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The New Approach to Room Lighting 


To achieve an ideal luminous environment, the 
illuminating engineer must be able to predict 
whether the design will be satisfactory visually 
and psychologically. Using this theme, the 
author presents his case to electrical engineer- 
ing students at the Massachusetts Institute of 
Technology. It seems certain that his remarks 
are of interest to all engaged in lighting work. 


S WE look about us today, we can hardly fail 
Ae realize that we are in the midst of a 
lighting renaissance. Not only have lamps 
and luminaires been revolutionized within the last 
decade, but — what is perhaps more important 
our whole attitude toward room lighting has been 
transformed. 

The traditional way of lighting a room was to 
install concentrated sources that squirted light onto 
the work. The sole criterion of excellence was the 
amount of light received on the ‘working plane.”’ 
If the lightmeter gave a high reading, the installa- 
tion was considered successful, regardless of the 
glare, shadows, and eyestrain that might result. 

The new idea, on the contrary, is that lighting 
should consist in the creation of a luminous en- 
vironment for human beings. The system is in- 
stalled for people, not for lightmeters ; consequent- 
ly, it is not ideal unless it satisfies all the complex 
human requirements associated with a luminous 
environment. Walls, ceiling, floor, furniture — 
everything in the room is important. All these sur- 
faces should send light to the eve, and the color 
and distribution of this light determines the human 
effectiveness of the design. 

I shall attempt to give a broad survey of recent 
developments in room lighting. There will be 
nothing erudite in this treatment and nothing es- 
sentially new. T hope, however, that such a survey 
will help us to correlate the diverse factors that 
enter the problem and to orient ourselves in the 
direction of real progress, 


Calculation of Light 


To design an ideal luminous environment, the 
illuminating engineer must consider two factors: 
the caleulation of light, and the establishment of 
Presented at Electrical Engineering Colloquium, Massachusetts In 


stitute of Technology, December 1, 1948. PRor. Moon is Associate 
Professor at M.1.T.. Cambridge. Massachusetts 
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criteria, That is, he must be able to predict what 
a proposed design will do, and he must know 
from his calculations whether the design will be 
satisfactory visually and psychologically. Unless 
both of these steps can be realized, a great deal 
of time and money will be wasted in installing un- 
satisfactory lighting systems and in tearing them 
out and replacing them by others that are almost 
as bad. 

Turning first to the question of light caleula- 
tions, we find that classical methods are complete- 
ly inadequate to meet modern needs. The inverse- 
square law (and other mathematical relations 
based on it) satisfied Lambert in 1760 and have 
been copied in all the books down to the present 
day. The inverse-square law, to be sure, is a 
beautifully simple and direct relation. The only 
trouble is that it has absolutely no bearing on 
modern room lighting. In the first place, it applies 
rigorously only to a source that is a mathematical 
point, and by no stretch of the imagination can 
one consider an eight-foot fluorescent lamp as a 
point. Also, it and all classical methods of caleu- 
lation assume that light always commits suicide 
when it hits a surface. Actually, we know that it 
is very much alive. It bounces off the surface, 
strikes the ceiling or walls, and is reflected again. 


Figure 1. A classroom lighted by a luminous ceiling of 
diffusing plastic. Forty-four 72-inch T-8 fluorescent lamps 
(4500°K), above the translucent plates, require 3.26 watts 
per square foot and give approximately 60 ft-c (L/ft*) 
at desk level. A 2:1 brightness ratio is obtained between 
the ceiling and white paper on the desk, so both direct 
and reflected glare are eliminated. The visual effect is not 
ideal, however, because of the dark chalkboards and fur- 
niture, which were not changed when the room was re- 
lighted. 
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Particularly in a modern room, with its white 
ceiling and light-colored walls and floor, a large 
proportion of the light we use does not come 
directly from the luminaires but is the result of 
interflections among the various room surfaces. 
These interflections cannot be neglected if the true 
light distribution (or even a rough approximation 
to it) is to be calculated, vet all classical treatments 
ignore interflections. Thus before room lighting 
ean take its place as a branch of engineering, we 
must have a method that considers the infinite num- 
ber of interflections occurring in a room. 

Fortunately, such a method was discovered in 
1927 by H. Buckley.’ He found that interflections 
within any enclosure can be expressed by means of 
an integral equation.* Everything in this equation 
except H/ is known or can be caleulated by elemen- 
tary methods. The solution of the integral equation 
consists in finding the function 1. The method ean 
be extended to the general surface where a point is 
specified by two variables instead of one 

The integral equation for the rectangular room 
was solved a few vears ago” and the results have 
been tabulated? 
appeared in reports of the Committee on Stand- 
ards for Quality and Quantity of Interior Ilumi- 


These interflection tables have 
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Figure 2. View of the ceiling, showing the perforated steel 

supporting beams containing acoustic absorbing pads. The 

beams are 6 inches deep and are spaced on 36-inch centers. 

The '.-inch plastic sheets rest on the beams and are easily 

removable for cleaning and relamping. The sheets are 
corrugated for greater stiffness. 
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nation and in books® so they are readily available. 
They allow anyone to find, in a few minutes, the 
light distribution in a room lighted by any pro- 
posed system. The tables give not only the average 
light at table level, but also the brightness (helios) 
of walls, ceiling, and floor. Thus the first require- 
ment for an engineering treatment of the luminous 
environment is solved. 


Criteria 

This brings us to the second factor: criteria for 
good lighting. How ean the illuminating engineer 
predetermine whether his proposed design will be 
visually satisfactory? It seems that progress in 
criteria may be divided into three steps: 
(a) Amount of light (“footeandles” as sole criterion) 
(b) Visual criteria (visual acuity, ete 
(ec) Criteria involving the whole organism 

In the early days of lighting, amount of light 
was the sole criterion, and perhaps rightly so. It 
was a hard struggle to get enough light; and refine. 
ments, such as consideration of shadows and glare, 
were subordinated. But modern light sources al- 
low adequate lighting, and fixture salesmen who 
still employ criterion (a) are finding rough going 
This is particularly true because the eve becomes 
increasingly intolerant of glare as the level of 
visual adaptation is raised A brightness ratio 
(helios ratio) that is accepted without question in 
candle lighting (10 lumen m *) becomes intolerable 
at 50 ft® (500 L./M*). 

So there has been an increasing use of criteria 
b) and (¢). Purely visual criteria, such as those 
based on visual-acuity research, give definite infor- 
helios) and of 
non-uniformity in the visual field. In (b) the ae- 
cent is still on the central field, But it is well known 
that the peripheral field is vital in the overall re- 
Color and distribution in 


mation on the effect of brightness 


sponse of the individual 
the entire visual field are important physiologically 
and psychologically. Strong advocates of (¢) are 
Harmon® and Logan.* 

The production of an ideal luminous environ- 
ment requires the simultaneous consideration of 
(a), (b), and (ec). Visual-acuity tests, because they 
are among the most definite and precise of tests 
on seeing, offer important information. This infor- 
mation should be supplemented, whenever possible, 
by more subtle investigations. At present, however, 
we cannot rely entirely on the latter because they 
vield only qualitative (or, at best, roughly quanti 
tative) information 

Lythgoe’s data, amply substantiated by the work 
of Hecht and his collaborators, and by Stiles and 
Crawford, show that with a uniform surround, 
vision continues fo improve as light is increased, 
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Figure 3. A book resting on the arm of a chair in an M.LT. 
classroom. (A) Room of Figure 1, lighted by luminous ceil- 
ing. (B) Another room, lighted by louverall ceiling with 
40-watt, 60-inch T-17 fluorescent lamps. Note specular re- 


up to daylight values.* That is, there is no optimum 
value —the more light we use, the better we can 
see. Thus the amount of light is largely an economic 
consideration ; and as lamps are improved, we can 
afford more light and we will use more light 
Another interesting result of Lythgoe’s research 
is that a non-uniform surround has little effeet on 
adaptation levels but 


visual acuity at low 


becomes increasingly deleterious as the amount 
of light is increased.” The conclusion is that the 
entire environment must be reasonably uniform if 
ideal visual conditions are to obtain. Of course, 
actual rooms cannot be made perfectly uniform in 
brightness (helios), and if they could we probably 
would not want to live in them 
indicates that a 3:1 brightness (helios 
satisfactory, and the Illuminating Engineering So- 
ciety has advocated that this ratio be not exceeded 
for best results. That is, the brightest surface in the 
room should not be more than three times as bright 
as the work, and the work should not be more than 


Further research 


variation is 


three times as bright as the darkest surface in the 
room.* 

The exact value of 3 is, of course, somewhat arbi- 
trary because of the wide adaptability of the eve 
One might choose 2 or 5 or any other small number 
What we definitely do not want are the ratios of 20 
or 100 or 1000 that are still common.* The most 
obvious defect in existing lighting systems is exces- 
A low 
ratio automatically gives well-diffused light, free- 
dom from shadows and glare, and a pleasing psy- 
chological effect 


sive contrast, excessive brightness ratio. 


Further research is needed on the 
*A rigorous statement requires the use o oncept of adaptation 
helios The above statement, however, ix goo¢ ough for most pur 


poses 
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flections of lamps in book and furniture. Such reflections 
are undoubtedly the cause of much of the eyestrain en- 
countered with conventional lighting systems. If the 3:1 
criterion is satisfied, this trouble will be eliminated. 


influence of color and on the exact light distribu- 
tions that will give the most pleasing modeling or 
three-dimensional effect. These may be considered 
as ‘‘second-order effects,"" however, for the single 
criterion of a 3:1 ratio appears to be sufficient to 
quarantee an ideal luminous environment, assum- 
ing of course that a reasonable amount of light is 
provided, 


Preferred Lighting Systems 


We now have considered the intertlection method 
of caleulating light and the 3:1 eriterion. There 
remains the question of how to apply these factors 


What 


in the design of ideal lighting systems. 


general type of lighting will satisfy the 3:1 eri- 
We can discard immediately any kind of 


terion? 
feven fluorescent lamp, louvered or un- 
louvered), also downlights, lens plates, prismatic 
luminaires, diffusing globes, troffers, and the lou- 


bare lamp 


verall ceiling (Table 1). Analysis by means of in- 
terflection tables* shows that ordinarily the only 
possibility is ceiling lighting. And even with this 
type of lighting, the 3:1 ratio is satisfied only when 
sufficiently high reflectances are employed. 

To summarize the results of this investigation, 
we may say that for best visual conditions we 
should use 
(a) Ceiling lighting 
(b) White ceilings with reflectance of at least 0.80 
(e) Wall reflectances of 0.50 or more 
(d) Floor and furniture with reflectances of at least 0.30 
e) All large areas with Munsel chroma of 4 or less.1 
These specifications guarantee an ideal luminous 
environment and best possible conditions for see- 
ing. They are, therefore, the conditions that 
should be satisfied in schoolrooms, offices, libraries, 
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Another example of reflected glare caused 
by the louverall ceiling mentioned in Figure 3(B). The 
annoying lamp images are banished when the uniform 
luminous ceiling (described in Figure 1) is employed. 


Figure 4. 


ane drafting rooms Obviously they need not he 
met where the visual task is not severe and where 
the designer wishes te create a special effect, for 


instance in a theater, a lobby, or a nightelub 


Ceiling Lighting 


Ceiling lighting can be obtained in two ways: by 


reflection and bv transmission If reflection is 


chosen, the ceiling is painted white, and light is 
Such indirect 


Ordi- 


directed upward to it from below 
systems have been employed for many vears 
narily, however, they have been neither efficient nor 
pleasing, because of the use of traditionally low re- 
By emploving the high reflectances ree- 
A wide 


variety of methods is available for illuminating the 


flectances 


ommended above, we eliminate this difficults 


ceiling, ineluding coves, wall boxes, hanging lumi- 
naires, and indirect floor lamps. This type of light- 
ing is relatively inexpensive and, if properly done, 
with high reflectances and with liminous-indirect 
fixtures that mateh the surfaces against which thev 
are viewed, the effect is similar to that obtained 
with the transmission method 

In the method, the 
mounted on the ceiling, with a hung ceiling of 


transmission lamps are 


translucent material below them. The lamps are 


completely hidden from view; and the apparent 
source of light is the hung ceiling, which consti- 
tutes a diffuse surface of large area and low bright- 
ness (helios Acoustic treatment can be incorpo 
rated into the supporting structure or can be ap- 
plied to the walls Modern acoustic research proves 
that either is more effective than the old way of 
covering the ceiling with acoustic tiles which absorb 
some sound and a great deal of light. Because of 
the absence of hanging fixtures, the transmitting 


ceiling gives an impression of admirable simplicits 
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and spaciousness. The cost, however, is higher than 
for the reflection method. 

Undoubtedly the cost of luminous ceilings can be 
reduced as more experience is gained in making 
them. An experimental ceiling, installed in a class- 
room at Massachusetts Institute of Technology,* 
resulted in the costs listed in Table Il. The light- 
ing svstem consisted of forty-four 72-inch T-s 
(4500°K white) fluorescent lamps with two-lamp 
ballasts, operating at 200 ma, mounted on the strue- 
tural ceiling Approximately 18 inches below are 
perforated steel beams containing acoustic mate- 
rial. On these beams rest the sheets of diffusing 
plastic. The total power is 2200 watts or 3.26 watts 
per square foot. The average illumination (pharo 
save) at table level is approximately 60 ft-e (L/ft* 

As shown in Table Il, the total cost of lamps, 
ballasts, and wiring (done by an outside contrac- 
tor) was $1125, or $1.67 per square foot The sup- 
porting structure, including acoustical material and 
installation charges, was $597, or $0.59 per square 
foot, while the ',-ineh diffusing plastic cost $1.43 
per square foot. The total cost per square foot was 
£3.99. which is less than that of a louverall ceiling 
($4.50 estimated 

Ilow can the cost of a luminous ceiling be made 
comparable with that of conventional luminaires ? 
For a given amount of light. the lamps, ballasts, 
and wiring are essentially the same, irrespective of 
the type of lighting. The complete supporting 
structure, with acoustical treatment. costs little 
more than the 60 cents per square foot needed for 


The dif- 


ference is probably compensated by the fact that 


covering the ceiling with absorbing tiles 


luminous-ceiling lighting employs no reflectors or 
other fixtures. The $1.43 for plastic, however, can 


lesigned by the M.IT Lighting Committee and 


The lighting wa 
the aeousti rea ' wa lone n collaboration with the M.LT 
Acousti « Laberatery. For data used in this paper. I am indebted 
pa larly Herbert Lo Beckwith and Carl M. Peterson 
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Table I 


Fluorescent Lamps (bare or louvered) do not satisfy the 
3:1 criterion! 


Brightness 
x (Chelios) 
Lamp (blondel) (footlambert) ratio* 
40-watt 
40-watt T-17 24.7 
1O0-watt 47.2 
96-inch Ts 
at 200 ma 17.700 1650 442 
st 300 ma 23.200 2150 58.0 
i2-watt cireular lam 
22.000 2040 55.0 
For incident illumination pharosage) of 500 lumen m 46.5 
lumen on white paper having a reflectance of 


Table II 
Cost of Installing an Experimental Luminous Ceiling 
Ceiling height — 15 feet 


Cost per 
Cost square foot 


Ploor area 675 sq. ft. 


Lamps, ballasts and wiring $1125 
Acoustic beams fabricated and installed 7 ae 
Diffusing plast ‘Gs 1.45 

Total 


certainly be reduced. Thin plastic sheets held in 
light metal frames are a possibility, and several 
rooms at Brown University are using luminous 
ceilings made of renewable treated paper costing 
only 14 cents per square foot. Further investiga- 
tion of these practical details is desirable 


Summary 


Ideals in room lighting have changed from the 
old criterion of **footeandles’’ to the new idea of 
creating a /mminous environment. The modern idea 
therefore puts paints on a par with lamps and re- 
quires the consideration of brightness (helios) dis- 
tribution in the whole field of view. 

Classical methods of calculating light are found 
to be inadequate and are supplemented by the 
interflection method, while multitudinous criteria 
are boiled down to the simple 3:1 rule. If this rule 
is satisfied, glare, shadows, and other troublesome 
factors are automatically taken care of, and ideal 
visual and psychological conditions result. Further 
analysis shows that the best way of satisfying the 
3:1 ratio is to use a luminous ceiling, with high 
reflectances and low chromas for walls, floor, and 
furniture. It seems that the illuminating engineer 
has at last formulated the basic requirements for 
ideal room lighting."' Further refinements may be 
desirable and practical details must be worked out. 
but the fundamental principles in the production 
of a luminous environment are here to stay. 
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NOWLEDGE eventually simplifies complex 
subjects by providing the understanding 

which makes it possible to unravel them 
into major concepts, facts and principles. However, 
in the earlier stage of the evolution of knowledge of 
in inherently complex subject. there is often a pe 
riod of increasing complexity before simplification 
recounize 


takes place. Certainly at this stage we 


that “‘the more we know, the more there is to 
know This is commonly a period of confusion for 
the practitioner. Lighting practice appeared to be 
a relatively simple matter before its major princi 
ples and purposes were defined. Now with the in 
troduction of appropriate concepts and relation- 
ships of light, vision and seeing, the specification of 


Those 


who have been in a position to contribute to the un- 


light and lighting is not a simple matter 


folding of basic knowledge might also assume some 
matter by 
This 


is the purpose of this paper which the author be- 


responsibility toward simplifying the 


isolating basic concepts, facets and principles 
lieves fairly representative of advanced thought 
and knowledge 

To those engaged in basic research and analyses, 
the fundamental concepts upon which adequate 
lighting practices must be founded have been con 
siderably clarified and extended in various direc 
tions in the past two or three decades. In general 
in the realms of eritical seeing, the relatively inade 
quate foundation supplied by physical science has 
been underlaid by the science of seeing which also 
encompasses psychophysical and psychophysiologi 
cal factors and effects. In other words, illuminating 
engineering in its relatively narrow sense is being 
more clearly recognized as a means to an end. It is 
an essential part of the physical chain which leads 
into the complexities of seeing and of seeing condi 
tions. Such ends as human efticacy, efficiency, com 
fort and ‘welfare, as properly extended concepts 
are rising to the prominence they deserve 

The evolution of baste concepts and knowledge 
and the clarifieation of their importance in lighting 
and allied practices which affect seeing and seeing 


conditions is the result of researches and 


mans 


Important Concepts Underlying 
Lighting for Critical Seeing 


By MATTHEW LUCKIESH 


These 


researches have been extended along such major 


analy ses bevond the realms of the obv jous 


highways as visibility and ease of seeing and in 
many minor highways. A. comprehensive review of 
all the scientific literature which has contributed to 
the evolution and clarification of basic concepts and 
knowledge is unnecessary for the present purpose. 
Therefore, the author felt that he could render a 
service by isolating and clarifying certain concepts 
which are so basic as to be bevond any serious doubt 
or disagreement. There may be honest differences of 
opinions pertaining to details, for the forefront of 
knowledge is no less controversial than the area of 
practice. There is always the possibility of differ- 
ences of opinion in weighing the importance of va- 
rious factors or effects. However, eventually basic 
concepts become clarified and they are added to 
the foundation underlying lighting practice. In 
this paper brief views are presented of important 
concepts and knowledge which appear to be soundly 


established in general. if not in detail 
The Science of Seeing 


Light and vision are fools for the performance of 
We may dig a ditch with a spade, but while 
Analo- 


doing so we are human digging-machines 
ously, seeing is an activity of the human being 
operating as a human seeing-machine while using 
the essential tools 6f light and vision. In other 
words, the science of seeing is an extensive science 
Which encompasses various specialized sciences of 
lesser scope The seience of vision in its most ex- 
tensive sense does not eCNCOM pass the entire activ ity 
of seeing and the effects of performing prolonged 
eritical seernge This is true of other possible sciences 
such as lighting or typography whose eventual pur- 
pose ends in the complex realm of seeing. The con- 
cept of seeing as a complex and the most universal 
voluntary and controllable human activity is an 
important evolution which has been greatly elari- 
fied and extended during recent decades Already 
the science of seeing is a formidable structure of 
knowledge which may be likened to a house under 
construction. It is not complete but many strue- 
tural details are giving it form and stability. 

The science of seeing deals only incidentally, or 


at best only secondarily, with light. Strictly it is 
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confined to the visual sense which can be consid- 
ered as a tool just as light is. This tool can be 
‘*sharpened’’ with eyeglasses if necessary, but it 
has inherent limitations just as any other tool; and 
these limitations are to some extent influenced by 
use and environment. 

Eyesight specialists determine visual efficiency 
with specialized test-objects and test-charts which 
are adequate for their purpose but are not repre- 
sentative of most of the visual tasks in the world of 
They 


possible elevate it to so-called normal vision by 


seeing. detect subnormal vision and when 


means of eyeglasses. However, persons with nor- 
mal vision, whether possessed without glasses or ob- 
tained by means of them, have, in effect, subnormal 
vision when performing many tasks of inherently 
low reflectance and low contrasts between critical 
details and their backgrounds under prevailing 
levels of illumination. Test-charts representative of 
such visual tasks and illuminated to the same level 
as these tasks of low reflectance and low contrasts, 
reveal low visual efficiencies which would be de- 
plored by the evesight specialist in his office. Never- 
theless, these low visual efficiencies during the per- 
formance of such tasks are just as real whether 
existing in effect in the world of critical seeing or 
in reality in the office of the eyesight specialist. In 
countless tasks of this sort, light and lighting can 
contribute much after the eyesight specialist has 
taken care of the visual sense as a tool. By increas- 
ing the brightness-level of the task, the visibility- 
level is elevated and, in effect, the visual efficiency 
of those performing such tasks is increased. 

The visibility of three-dimensional objects and 
critical details is influenced by the direction of the 
dominant component of light and by specular re- 
flection. A skilled lighting specialist can increase 
visibility. In the last analysis, visibility and visual 
efficiency, as well as ease of seeing and seeing con- 
ditions, are influenced by certain fundamental 
facts and factors regardless of the manner in which 
the results are achieved 

Human Efficiency 

The advent of the tungsten-filament lamp was 
practically coincident with the beginning of light- 
ing practice as a specialized activity. This marked 
increase in the efficiency of light-production was 
quickly followed by further increases in the possi- 
bilities of artificial lighting when gas-filled tungsten 
lamps appeared. Soon World War I created a great 
demand for inereased production on the industrial 
front and elsewhere. Naturally, this demand imme- 
diately appealed to the narrow materialistic view 
of lighting practice during that early period and 
much attention was given to the influence of foot- 
candle-level upon the useful output of workers. 
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Lighting and seeing conditions were so primitive 
that improvements in lighting resulted in increases 


in production and decreases in spoilage. 


in the laboratory three decades ago, basic re- 
search was commonly confined to the realm of so- 
called physiological optics. Criteria for appraising 
the humanitarian value of more light and better 
lighting had as yet been given little attention. It 
was natural that the rate of performing useful 
work received a good deal of attention, but this 
criterion was destined to be examined critically 
with the result that its limitations were revealed. 
Many experiments involving the influence of foot- 
candle-level upon the rate of producing useful work 
indicated that the optimum rate was commonly at- 
tained at 10 or 20 footcandles for various kinds of 
work that required the guidance of vision. Where 
seeing greatly predominated over manual activity, 
the optimum rate was attained at somewhat higher 
footcandle-levels. However, this concept took little 
or no account of the cost in human resources. 
examination of 


Eventually, more 


such a task as reading, for example, indicated that 


penetrating 


other factors, such as reaction-times, reading habits 
and comprehension limited the rate of reading. It 
was also found that two tasks, differing greatly in 
ease of seeing, could be performed at nearly the 
same rate. An interesting example of that early 
pericd of basic research involved reading the same 
material when vibrating and when stationary. Not- 
withstanding the fact that there was overwhelming 
evidence that reading the vibrating printed mate- 
rial was a far more severe task than reading the 
same material when stationary, there was little dif- 
ference in the rate of reading. Thus the limitations 
of rate of production as a criterion of lighting and 
Inevitably, ad- 
vances in thought and knowledge were destined to 


seeing conditions were revealed. 


expand the concept of efficiency of a worker. 
Eventually the concept of seeing as an activity of 
the human being operating as 4 human seeing-ma- 
chine became clarified. The amount of useful work 
performed by a worker per hour—or per dollar 
could no longer be accepted as an adequate cri- 
terion. This may measure his efficiency from the 
viewpoint of his employer or of narrow monetary 
However, the concept of the overall 
efficiency of a worker engaged in the activity of 


economics. 


seeing was naturally expanded to that commonly 
applied to any machine. Thus the efficiency of the 
worker was theoretically defined as the ratio of 
the useful work done to the total. 

In an ordinary device such as an electric motor 
or transformer, the useful work is obvious. The 
useless work is less obvious for it is represented by 
friction and internal losses. The human seeing- 
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machine performs obvious useful work, but there 
is a waste of human resources in useless work. This 
extended concept has stimulated search for un- 
obvious hidden physiological or psychophysiological 
effects of performing prolonged critical seeing. 
Some effects have been revealed, but much research 
is still needed in this rather new realm. However, 
this extended concept is no longer merely theoreti- 
eal. It is the proper humanitarian concept of the 
overall efficiency of anyone engaged in critical 
seeing 

Many 
footcandles were made in industry and elsewhere 
during World War Il 


above those at which the rate of production ap- 


installations in the neighborhood of 50 
These are footcandle-levels 


peared to be practically maximal in earlier investi- 
gations dealing with a rather narrow concept of 
the purpose of lighting. Such installations are ae- 
tual proof that in practice the extended concept of 
the efficiency of the worker is gaining recognition 
The humanitarian objective of conserving human 
resources is a primary factor in the design and ae- 
ceptance of higher levels of illumination. Further- 
more, the basie concept is not confined to the con- 
servation of human resources during a day, but 


during a lifetime of work 


Visibility and Ease of Seeing 


As basic research and analy SIS progressed, it be- 
came clear that every seeing task could be consid- 
When our atten- 


tion is predominantly focused upon the visual task. 


ered from two broad viewpoints 
the visibility of eritieal details is all important 
llowever, when we consider the performance of 
that task by human beings for a prolonged period 
of time, ease of secing should also receive attention. 
These two viewpoints can be considered separately, 
but thes 
formance of prolonged critical seeing 


are not inseparable in the actual per 
It appears 
axiomatic that when visibility is low, prolonged see 
ing results in greater waste of human resources 
than when visibility is high. In basie research these 
have been studied separately and some progress has 
been made toward correlating them 

It is still a mystery to the author why, in a civili 
zation largely built by and for visibility, the prob- 
lems of defining visibility and of establishing units 
were so long 


and means of measuring visibility 


and so generally postponed. Through research and 
analysis it has become apparent that the only defi 
nite visibility-level is that of threshold visibility. 
Hlowever, no one is completely satisfied to be able 
to barely see. In practice, visual tasks by some con 
trollable means are elevated——or can be elevated 
into the realm of supra-threshold visibility. Except 


stich that they are be 


ing when critical details are 
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yond the limits of the visual sense, their visibility 
ean be raised to various supra-threshold visibility- 
levels by increasing the footcandle-level, Other fae- 
tors such as direction of light, specular reflection 
and preventable glare also affect the visibility-level. 
Inasmuch as the only visibility-level that we can 
detect with our visual sense is the threshold-level, 
the supra-threshold visibility-level of a visual ob- 
ject or task under a given condition is determined 
by what must be done to reduce the object or task 
to threshold visibility. This can be accomplished 
by altering one or more of the four fundamental 
factors such as size of the critical details, coutrast 
with their background, brightness-level, and time 
available for seeing. Research and development 
have vielded meters, units and seales of visibility 
and advances have been made in determining visi- 
bility-levels and in the relationships of footeandle- 
level and other factors to supra-threshold visibility. 
The principle involved is that if the visibility-levels 
of two objects or tasks are equal to the visibility- 
level of a standard object under standardized con- 
ditions, the visibility-levels of the two objects or 
tasks are at least approximately equal. The con- 
cepts and knowledge in this realm are adding to the 
development of a science of lighting which must 
supply sound specifications of light and lighting. 
One of the important correlations that prob- 
ably will be made eventually is that relating visi- 
bility-level and ease of seeing. Visibility-level can 
be determined rather easily, but as vet there is no 
single practicable criterion of ease of seeing that 
can be applied quickly. The latter is the combined 
result of all the psvchophysiological effects result- 
ing from the performance of prolonged critical 
seeing. Up to the present time researches in this 
realm have dealt with determinations of fatigue of 
the extrinsic museles of the eve and of the ciliary 
musele, of nervous muscular tension or tenseness 
of the 
heart-rate. of the rate of involuntary blinking, of 
Such re- 


manifested in some measureable manner, 


general bodily and mental fatigue, ete. 
searches already have established the appropriate- 
ness of the concept of seeing as an activity of the 
human being which involves muscles and organs 
and also general effects such as muscular, neural 
and mental fatigue. As these realms are very com- 
plex and have only recently been invaded, the pic- 
ture is far from complete; in fact, there are still 
being discovered the influences of various other 
external factors which must be correlated. 

The physician measures blood pressure not only 
for itself but for the knowledge it reveals of more 
deeply hidden and less easily measured factors or 
effects 
measure visibility-level and provide light and light- 


Likewise, the seeing specialist can readily 
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ing to raise the visual object or task to a reasonable 
or desirable visibility-level. As knowledge progresses, 
measurements of visibility-level will probably be 
correlated more and more with the degree of ease 
of seeing. In the meantime, the determination of 
visibility-levels and the specification of footcandle- 
levels on this basis provide a greatly improved 
foundation for scientific lighting practice and auto- 
matically influence ease of seeing. Understanding, 
experience and common sense in the use of this 
technique are important, as they are to the physi- 
cian, for example, who measures blood pressure to 
guide his diagnosis and practice. 
Brightness-Level 
Brightness has long been recognized as a_ basic 
factor in scientific studies of the visual sense or 
what has been termed, physiologic optics. However, 
until recently it has been an unduly neglected con- 
cept in illuminating engineering. The level of 
illumination in cooperation with the diffuse re- 
flectance of a surface produces the brightness-level. 
The brightness-level of a visual task is a very im- 
portant influence upon the visibility-level of the task. 
Footcandle-level is meaningless in this respect unless 
the diffuse reflectance of the task is taken into ae- 
count. Brightness-ratios between the task and its 
immediate surroundings and elsewhere in the visual 
field are important factors in brightness engineering. 
One need only examine the specifications of foot- 
candles in the lighting codes of the past to learn 
that the concept of brightness-level of the task was 
either entirely or almost entirely absent. Such rec- 
ommendations as 10 footcandles for sewing on light 
goods and 20 footeandles for sewing on dark goods 
reveal an almost total lack of appreciation of the 
importance of brightness-level and of the limita- 
tions of footcandle-levels in general. Actually, 10 
footcandles on a diffusely reflecting ** white’’ sur- 
face, having a reflectance of 80 per cent, produce 
the same brightness-level as 100 footcandles pro- 
duce on a dark gray textile having a reflectance of 
8 per cent. The same black details will still be at a 
lower visibility-level on the dark gray background 
than on the white background owing to the lower 
brightness-contrast of black on dark gray than 
black on white. These two tasks illustrate those in 
an office or in a garment factory. Certainly the 
ideal objective is to give the workers in such a 
factory (sewing with black thread on dark textiles 
the same benefits from light as their co-workers in 
the office of the factory. This is not accomplished 
only by having the respective tasks at the same 
brightness-level, but this represents a large step in 
the right direction. A further desirable step is to 
provide footeandle-levels to elevate the respective 


tasks to the same visibility level. 
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Can anyone deny that these factory workers have 
just as much right to be benefited as much by light 
as the office workers? This may not be * practi- 
cable’’ in many cases at the present time, but it is 
a proper concept, and much more can be done for 
those performing tasks of inherently low visibility 
than is being done at the present time. Certainly 
one of the major objectives of a science of lighting 
is to specify footeandles to fit the task just as 
motors are specified for tasks of different require- 
ments. With an adequate concept of the basie im- 
portance of brightness-level, recommendations of 
footcandle-levels would have been far better fitted 
to the respective tasks in codes of lighting practice. 
Only recently has this concept begun to wield an 
influence comparable to its basie importance. In a 
more refined sense, footcandles should be specified 
to fit the visual sense involved as well as the task. 
For the present, it may generally suffice to note 
that average vision of a group of persons is gen- 
erally subnormal vision due to the fact that persons 
with subnormal vision are generally present. 


Footcandle-Levels 


The level of illumination at which an object is 
barely visible or at which a visual task, such as 
reading this page of printed matter, can barely be 
performed can be readily determined and demon- 
strated. This is the threshold footeandle-level for a 
given case and it is neither desirable nor acceptable 
for prolonged seeing from any viewpoint. The ideal 
footcandle-level from the viewpoint of maximum 
ease of seeing is that at which the waste of human 
resources is minimized. In other words, the ideal 
footcandle-level is that at which the overall effi- 
ciency of the human seeing-machine is a maximum. 
Obviously, it is desirable that all the psychophysio- 
logical effects resulting from the performance of 
prolonged critical seeing be taken into account. 

Perhaps eventually from researches the 
realm of effects of seeing, a simple practical eri- 
terion will evolve and some degree of correlation 
between visibility-level and ideal brightness-level 
appears possible. At the present time the ideal 
brightness-level from the viewpoint of minimizing 
undesirable physiological and psychophysiological 
effects of seeing appears to be above 100  foot- 
lamberts. There are some indications, including 
our knowledge of the sensitivity of the visual sense, 
that it may be about 400 footlamberts, which is of 
the order of the brightness-level of a green grass 
lawn at noon on a clear day in summer. 

Recommended footcandle-levels are always com- 
promises unless they are ideal footcandle-levels 
which result in maximum ease of seeing. No basic 
researches can establish such compromises. How- 
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ever, it is possible and practicable to choose a 
reasonable visibility-level and to specify footeandle- 
levels necessary to elevate various visual tasks, re- 
spectively, to this visibility-level. At least such a 
procedure fits footeandles to the respective tasks. 
It readily reveals a great range of footcandle levels, 
only a portion of which is represented by specitiea- 
tions in even the latest codes of lighting practice 


Brightness Engineering 


The importance of brightness is being extended 
in detail to the entire visual field. High brightness 
contrasts are desirable between the critical details 
of a visual task and their surroundings or back- 


With this 


generally be 


exception, brightness-ratios 


grounds 


should reduced to reasonably low 


values everywhere in the visual field. It has been 
adequately proved by various researches that the 
surroundings of a visual task, such as this printed 
pare, should be of a brightness-level comparable to 
the task. This entire aspect of seeing conditions Is 
still a complexity which has not been completely 
unraveled, but it has been adequately proved that 
low brightness-ratios are generally desirable in the 
visual field wherever critical seeing is not involved 

In practice one often reads a book, for example, 
when it is a hundred times as bright as its sur- 
roundings whieh may be a earpet of very low re- 
flectance and whose level of illumination is much 
less than the printed page. This may be described 
as a very poor seeing condition. Insofar as a glare- 
source is an undesirable distraction which causes 
an undesirable seeing condition, the dark surround- 
ings of a task are also a ‘*glaring’’ distraction 

A light-source or lighting fixture is more glaring 
when its background is relatively dark than when 
bright 
character in the visual field are undesirable for 


relatively High brightness-ratios of this 
they are major causes of poor seeing conditions. 
Lighting and seeing conditions are improved by 
minimizing these brightness-ratios, and in practice 
shielding the light- 
Overall it is 


these are accomplished by 
source and using translucent media 
also ae omplished by the cooperation of light and 
the reflectances of various areas 

Another brightness-ratio of importance, owing to 
its effect upon ease of seeing and upon seeing condi- 
tions. is the brichtness-level of the visual task com- 
pared with that of the ceiling or of any other area 
of comparable visual size in the visual field. These 
The bright 


expanse of ceiling, for example, 


brightness levels shonld he comparable 
ness of a large 
eral times brighter than the visual 
If in such 
eases of localized or 
directed light is added to the task to elevate its 


should not he sey 


task as is true of indirect lighting 


general lighting, glareless 


Lighting for Critical Seeing 
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brightness-level to, or even somewhat above, that of 
the expanse of ceiling such matters as the visibility 
of the task, ease of seeing and seeing conditions will 
be improved. This is generally as demonstrable as 
the effect of glaring light sources in the visual field 
which have received much attention. Actually, the 
task should generally be of a brightness-level com- 
parable with that of any area of comparable visual 
size anywhere in the visual field. The undesirable 
effect of brightness generally diminishes with its 
angular distance from the line of vision. 

Space is not available for a detailed discussion of 
the various factors involved in brightness engineer- 
ing. Much experimental work is still necessary to 
produce a generally acceptable correlation of them. 
The desirable limits of these various brightness- 
ratios are known only approximately, but there is 
sufficient knowledge for the practice of reasonably 
satisfactory brightness engineering toward easier 
seeing and better seeing conditions. In considering 
the brightness of various areas in the visual field 
and the brightness-ratios of adjacent areas, it is 
helpful to think of the eves as operating in a dual 
They focus 


images of visual objects on the retinae whence they 


capacity are optical devices which 


reach the realm of perception. They may also be 
considered to be corridors through which impres- 
sions of the entire scene eventually reach the realms 
of association, feeling, sentiment and esthetic satis- 
faction. Therefore, even seeing conditions, which 
involve the effects of factors in the entire visual 
tield, may have to be compromises in order to be 
reasonably satisfactory in both utilitarian and psy- 
chological senses. Iluman beings are more than 


seeing-machines. They are human seeing-machines 


Opportunity and Responsibility 
Many minor factors and combinations enter into 
the various problems and environments of seeing. 
Lighting practice will profit and progress in pro- 
portion to the application of the basic concepts and 
knowledge which are available 
In the development of basic concepts and knowl- 
edge, high noon is in sight. Lighting specialists, 
and others who would become seeing specialists, 
have been greatly enriched by a variety of new 
light sources and great advances in the efficiency of 
light-production and efficacy of light-control. If 
they will apply these tools with adequate compre- 
hension of basic concepts and utilization of the 
knowledge already available and evolving, marked 
advances toward the zenith of lighting practice will 
be achieved. The opportunities are great and they 
are only equaled by the responsibilities which deal 
universally with human efficiency, comfort, welfare 
and happiness. 
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Lighting a Kitchen Laundry 


LIGHTING OBJECTIVE: To provide illumination of such d»sign as to meet current good lighting practice and to pro- 
duce the desirable effects using the new light sources. 


A.LA. File No. 3112 


Installation at Horizon House, Lighting Institute, General 
Electric Company, Nela Park, Cleveland, Ohio. 


General Information: Within a space of 12 ft. 6 in. by 10 ft. 
(ceiling height 8 ft. 6 in.), a kitchen-laundry has been in- 
stalled. The ceiling is in sealloped awning stripes of green 
and white with a band of geranium red directly below the 
scallops. The green, chosen for its color quality when viewed 
under fluorescent lamps, is of 70 per cent reflectance; the 
white, 74 per cent; and porcelain equipment, 80 per cent. 
At the time of construction the only suitable linoleum avail- 
able was dark, mottled blue-green and a narrow trim divider 
strip of the geranium red was used. (However, a lighter 
color is recommended for work counters and floor covering.) 
The equipment is standard stock with the exception of the 
custom-built, drop-leaf table hinged to laundry wall to pro- 


vide additional counter space. 


Figure 1. Left. South wall. Figure 2. Below. North wall 


Installation: General lighting is provided by one Average general illumination levels based on four 
central ceiling fixture having plastic side and end- readings, each taken in center of quadrant 30 in. 
shields with metal louvered bottom. This unit above floor are as follows: center fixture only, 12.2 
(manufactured by John C. Virden Co., Cleveland, ft-c; loeal lighting only, 15.8 ft-e; entire kitchen 
Ohio; Catalog No. VS-524) employs two 40-watt lighting on, 25.5 ft-e. The center fixture supplies 
fluorescent lamps. For greater efficiency the fix- from 5 ft-e at the lowest point along the work sur- 
ture is attached to a white board, superimposed face (north wall) to 12 ft-e at the highe#t point, the 
kitchen sink. The latter value is reduced as much 
us 10 ft-c due to a shadow produced by individual 


on the ceiling, extending 6 in. beyond the unit 
dimensions. 

The white enamel under-cabinet units (manu- 
factured by the Art Metal Co., Cleveland, Ohio; 
Catalog No. 2993) shield the lamps from view at 


at work. The work lights under the cabinets com- 


ordinary working positions and employ one 20- 


watt fluorescent lamp. The supplementary range 
lighting is provided by one 40-watt fluorescent 
lamp in an adjustable reflector type unit (Moe 
Bridges Corp.. Sheboygan, Wisconsin; Catalog 
No. FL-31/48. The over-sink soffit uses two 40- 
watt fluorescent lamps, each with a polished re- 
flector mounted in a cavity 11 in. square by 49 in. 
long. The bottom glass cover-plate is of Blue- 
Ridge “Louvrex,” fire polished, and manufactured 
by Libby-Owens Ford Co., Toledo, Ohio. Reflee- 
tors are manufactured by the Wiremold Co., 
Hartford, Conn. Center portion of laundry is illu- 
minated by a 64-inch slimline lamp mounted on 
under side of center cabinets (ballast located in 
upper part of adjacent cabinet). All lamps used 
are 3500°K white fluorescent 
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bined with the soffit over the sink provide from 
50 to 65 ft-e along the corresponding surfaces. 


The local lighting along the laundry side (south 
wall) ranges from 20 to 45 ft-c. The combined 
effect of center fixture and work lights supplies 
over 40 ft-c excepting for two points. Table II 


RANGE 


4 


indicates the reduction due to shadow cast by in- 


CENTER FixTURE 
4 


| 
dividual at work. Representative brightness values 


are shown in Table III ; 
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TABLE I—Lighting Load 


Noo Tyee 
Lames All lamps 3500°K white Total Watts LEAF 
general line fluorescent 108 


SUMMLINE 


TABLE II—Footcandle Values for Specific Visual Tasks 
All readings were taken through the center of the work surfaces reading from left to right 
when facing the wall area indicated. Height of work surface, 39 inches. 
North Wall South Wall 
Dish 
Left. Hand Center Washer Right. Hand 
Work Counter Sink Center Work Counter Home Freezer Drop Leaf troner 


Leestion 35° 3” 75” or 115” 127',” 


General Lighting 
5.7 


2 1 1 
Local Lightin, 

26. 49. 44 
‘7. 1 

42 


Entire Kitchen Lighting On 
ao “2 4 oo 


TABLE III—Brightnesses in Footlamberts on 
Upper Wall Surfaces 
An average of five readings taken on each of the three 
sets of cabinets positi d as indicated 


South Wall West Wall 
Cabinet Fronts 


Above Home Above Drop Above Wall Surface 
Location Freezer Leat tromer Above Range 


i! 52.5 


» added to 


W. Commery; architecture designed by M. L. Gormley. 


Lighting data submitted by E. W. Commery, Engineering Division, Lamp Department, General Electric 
eveland, Ohio, as an illustration of good lighting practice and to aid in the de- 


Company, Nela Park, ¢ 


sign of similar installations 


Distributed by the Committee on Publications of the Illuminating Engineering Society, 
51 Madison Ave., New York 10, N. Y. 
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Engineering Aspects of 
Cove Lighting Design 


SURVEY of the existing literature on cove 
A lighting design reveals comparatively little 
in the way of detailed technical data. Par- 
ticularly is this true with regard to information 
adaptable to the prediction of backwall and ceiling 
brightnesses. Since the use of coves in many mod- 
ern installations indicates a need for such data, sev- 
eral aspects of cove design have been investigated. 
The primary purpose of a cove may be the pro- 
duction of illumination, or the creation of a deco- 
rative effect. 
must provide a pleasing brightness pattern, which 
Tests 


have been made on the variations in brightness and 


In either case a successful installation 
is seldom attained as the result of chance 


illumination levels which result from altering cer- 
tain dimensions and physical features of the cove 
The data assembled and conelusions drawn from 
these tests are offered for assistance in estimating 
the results to be expected from either a utilitarian 
The creation of the 


or a decorative installation 


aesthetic effect is left to the designer or architect. 
Test Facilities 

A special test room, 12 feet by 20 feet with a 10- 

A single 12- 


foot cove was installed across one side of the room 


foot 4-inch ceiling, was constructed 


Although in actual practice coves are usually lo- 
eated symmetrically on all four or on two opposite 
sides of a room, it was believed that data for a sin- 
gle cove would be most helpful. Tllumination and 
ceiling brightness values for more than one cove 
can readily be obtained by additive means, where- 
as data for a two-cove installation cannot be sep- 
arated into the components contributed by each 
of the 
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By LORIN C. BROWN 
J. R. JONES 


Certain elements in the design of coves utilizing 
fluorescent lamps are investigated, and their 
effects on backwall and ceiling brightness pat- 
terns, illumination levels, and overall efficiency 
are recorded. Attention is called to some of the 
interrelationships existing among these factors. 
Coefficient of utilization tables for various 
mounting heights are given. 


cove, and hence are of no value for rooms of other 
dimensions. Provision was made for easily altering 
cove proportions, mounting height and room size. 
Curved sections were also constructed for location 
above the cove to provide a continuous reflecting 
surface from wall to ceiling. 

The ceiling of the room was painted flat white, 
with a reflectance of approximately 85 per cent, 
and the walls pale green of approximately 65 per 
cent reflectance. On the end wall where the cove 
was located, the white paint was carried down two 
feet from the ceiling to provide a white backwall 
between the ceiling and the cove, the inner surface 
of which was also painted white. The reflectance 
of the floor was about 10 per cent. Brown paper 
with a 34 per cent reflection factor was used to 
cover the walls for certain of the tests. 

The lighting equipment used for the tests con- 
sisted of 30-watt, 40-watt, 100-watt and slimline 
white fluorescent lamps, mounted on commercially 
available wiring channel. The channel was painted 
white and equipped with removable specular Alzak 
aluminum reflectors. Each lamp was keyed to the 
lead or lag side of a specific ballast, and, after sea- 
soning, was read for lumen output at the current 
provided by that side of that ballast when operated 
at rated voltage. All lamps were then used through- 
out the tests in their keved ballast positions, and 


| Figure 1. Three methods of lamp mount- 
ing employed in study of lamp place- 
ment. Distance of cove below ceiling is 
designated by H, distance of lamp center 
from wall by P. (A)—T-12 lamp over 
x 1,4” channel. (B)—T-12 lamp in 
front of same channel as in (A) (C)— 
T-8 lamp in front of 1'4” x 7«” channel. 
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Figure 2(A). Top. Backwall brightness vs. distance from 
ceiling for various H and P relationships, with T-12 lamps 
located as in Figure 1(A). Readings adjusted to 100 lu- 
mens per foot of source. Reflection factor 
of backwall, inner surface of cove, and 
ceiling 85%; walls 65%. Measurements 
made at the center of a 12-foot cove. ‘/ 
Figure 2(B). Center. As 2(A), except T-12 c/ 

lamps located as in Figure 1(B). Sharp 

drop at righthand end of curves repre- COV 
sents shadow caused by corner of 

channel. 


Figure 2(C). Bottom. As 2(A), except WALL 
T-8 lamps located as in Figure 1(C). 
Sharp drop at righthand end of curves 
represents shadow caused by corner of 
channel. 
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the primary voltage was maintained at the rated 
value (118 volts). 

With these facilities, a study was made of a num- 
ber of test installations involving certain variations 
in cove shape, distance from the ceiling, lamp posi- 
tion, number of rows of lamps, use of reflectors, and 
wall reflection factor. A Luckiesh-Taylor brightness 
meter was used to measure wall and ceiling bright- 
nesses. Illumination measurements were made with 
a color-corrected multi-cell meter, equipped with a 
diffusing cover designed to minimize errors result- 
ing from large percentages of light striking the cell 
surface at oblique angles. 


Lamp Placement 


One of the important factors in the appearance 
of a cove lighting installation is the brightness dis- 
tribution on the immediately adjacent wall and 
ceiling surfaces. To investigate the effect of lamp 
position on wall brightness, a test set-up was made 
with a simple rectangular cove 915 inches wide, 
mounted against a flat backwall. Backwall bright- 
nesses were then measured with bare T-12 lamps over 
a 2%, inch by 1/4 inch channel, as illustrated in 
Fig. 1( A), and also with the lamps in front of the 
channel, as in Fig. 1(B). T-8 lamps were mounted 
in front of a smaller channel, 114 by *4-inch—Fig. 
1(C). The distance of the cove from the ceiling H 
and the distance of the lamp center from the wall P 
were varied through three different values for each 
of these mounting arrangements. The top of the 
cove lip was made even with the lamp center in 
each case. Brightness readings were taken every 
two inches down the backwall from the ceiling, at 
the center of the cove. The results of these measure- 
ments, corrected to 100 lumens per foot of light- 
source length, are presented graphically in Fig. 2. 


Figure 3. Below. Brightness of curved backwall section 

of two-foot radius for three P distances, with T-8 lamps 

located at shown. Readings adjusted to 100 lumens per 

foot of source. Reflection factor of curved backwall 75%, 

ceiling and inner surface of cove, 85%, walls 65%. Drop 

at righthand end of curves represents shadow caused by 
corner of channel. 
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Figure 4. Backwall brightness for three 
H values, with T-12 lamps in 5-inch con- 
centrating reflectors located as shown. 
Axis of reflector tilted at angle of ap- 
proximately 20°. Measurements made at 
2” from ceiling, 6” from floor of cove, 
and halfway between, in the center of a 
12-foot section. Readings adjusted to 100 
lumens per foot of light source. Reflec- 


FOOTLAMBERTS PER 100 LUMENS 


From a comparison of Figs. 2(A),2(B) and 2(C) 
it is obvious that more uniform brightness can be 
obtained when the lamps are mounted in front of the 
channel, as in Figs. 1(B) and 1(C), than over the 
It is also evident that the higher 
values of P (distance of lamps from wall) are more 


channel, asin 1( A). 


desirable from this standpoint, although they neces- 
sitate wider coves which may create complications 
in construction or appearance. The minimum de- 
sirable P distance is largely determined by H, since 
when the cove is near the ceiling multiple interre- 
flections between the inner surfaces of the cove, the 
backwall, and the ceiling tend to reduce the ver- 
tical brightness variation over the surface of the 
backwall. At greater values of H the effect of the 
interreflections is much less marked. The eighteen 
test set-ups represented by the curves in Figs. 2(B) 
and 2((), judged on the basis of appearance, indi- 
cated that for an HT value of 12 inches any of the 
three P values used was satisfactory. For H equals 
18 inches, a P value of either 314 inches or 414 
inches produced a reasonably good appearance, 
whereas for Hf equals 24 inches only the results ob- 
tained with a P value of 4!5 inches were pleasing. 

The effect of P was also investigated for a cove 
with a curved backwall section of 2-foot radius, 
with bare T-8 lamps mounted in front of a 1!4-inch 
Bright- 
ness measurements were taken, for several values 


by 7,-inch channel as shown in Pig. 3(A) 


of P, at 4-inch intervals around the curved surface. 
Data for three ? distances are plotted in Fig. 3(B). 


Figure 5. Test set-up with curved backwall section of 2- 
foot radius, T-12 lamps in 5-inch concentrating reflectors. 


POINTS ON BACKWALL 


tion factor of backwall and ceiling, and 
inner surface of cove, 85% ; walls, 65%. 


The results obtained do not differ greatly from 
those for straight backwalls at corresponding P dis- 
tances. Again a P value of 41% inches for H = 24 
inches produces a reasonably uniform backwall 
brightness. The shadow indicated by the drop at 
the right end of the curve is almost imperceptible. 


Table 1.—Minimum Lamp-to-Wall Distance for Satisfac- 
tory Freedom from Scaliops* 


R= 26” 


3%” P 44" 


Lamps Over Channel 

Lamps in Front of Channel P 
40-watt T.12 
white ceiling 


lampholders 
cove interior. 


standard 


and 


lamps in 
backwall 


*30- watt T-8 and 
mounted back to back; 


Although ‘*scallops,”’ or dark spots on the back- 
wall above the lampholders, are sometimes part of 
the decorative scheme, in general they are unde- 
sirable. The extent of the dark spots and their con- 
trast with the brighter areas obviously depends 
upon the distance between the luminous portions 
of adjacent lamps, and upon the distance of the 


lamps from the wall, as well as upon the method of 
test readings and observa- 


lamp mounting. 
tions proved that the H and the reflectance of ceil- 
ing, backwall and cove interior are important fae- 
tors. since interreflections between these surfaces re- 
duce scalloping effect as well as vertical backwall 
brightness variation. When measurements were 
on 30-watt T-8 and 40-watt T-12 lamps 
mounted in standard lampholders phiced back to 
back, it was found that P values in accordance with 
Table I were necessary to reduce the scalloping 


made 


Figure 6. Cove constructions employing recessed reflectors. 
(A)—Straight backwall. (B)—Curved backwall section. 
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effect sufficiently for a reasonable appearance. 


If the lamps are located over the channel, seal- 


lops may be eliminated or reduced either by over- 


lapping the lamps or by using an additional row of 
Where the length 
of the lampholders or the construction of the lamp 


lamps in a staggered position 


itself is such that the luminous ends of the source 


are separated by much more than 1!, inches, some 


eorrection of this type is necessary. 


Use of Reflectors 


Another subject of investigation was the effect 


of adding reflectors to the bare lamp installations 


deseribed in the previous section The reflectors 


chosen for the T-12 lamps were of the concentrating 


type. five inches wide. Fig. 4( 1B) shows the results 


of backwall brightness measurements on an instal- 
. with the 


lation such as is diagrammed in Fig. 4(A 


channel placed against the wall and the axis of the 


reflector inclined at an angle of approximately 20 


above the horizontal The measurements showed 


such a high degree of brightness uniformity that 


obviously there was nothing to be gained by moving 
For this Tv pe of 


the channel away from the wall 


installation it is possible through the use of reflee- 


tors to obtain a uniform backwall brightness with 


complete freedom from scallops 


The same type of reflector was also tested in an 


installation with a curved backwall section (Fig 


5). Here the reflector caused a very sharp shadow 


at the point indicated in the drawing. This shadow 


: is more COUSPLCROUS because the curved wall is very 
close to the reflector, and also beeause the light 


strikes the surface at a smaller angle of incidence 


than is the case with the straight backwall. Any 


change in the position of the reflector to soften the 


shadow results in greater absorption of light by the 


aol 
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H 18”, P = 3'2”; for H P= 6%’. 


flection factor of walls 65. 
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Figure 7. Ceiling brightness for three H values, T-12 lamps located as in Figure 1(B). For H 


perpendicular to the axis of the cove. Reflection factor of ceiling, backwall, and inner surface of cove 85°. 
(B)—Reflection factor of walls 34°. 


lip of the cove. Since it seemed that the existence 
of the shadow would preclude the use of reflectors 
in such an installation, no further measurements 
were made, 

Two types of construction employing recessed re- 
flectors are illustrated in Fig. 6. In these installa- 
tions direct light from the source falls only on that 
portion of the ceiling which is at some distance 
from the cove. The backwall and immediately ad- 
jacent ceiling area are illuminated by means of 
light reflected from the lip of the cove. This type 
of cove has been largely used with filament lamps, 
because it greatly facilitates the production of uni- 
form backwall and ceiling brightness when concen- 
trated With extended sources 


such as fluorescent lamps, it is seldom necessary to 


sources are used 


resort to recessed construction to achieve satisfac- 
tory uniformity. In this latter type of installation, 
a higher level of brightness is created on the more 
distant areas of the ceiling if the reflector is of 
specular finish, and parabolic in shape. Regardless 
of the nature of the source, best results are ob- 
tained when the floor and lip of the cove are highly 
diffusing and highly reflecting 

A study of Figs. 8 and 10, giving ceiling bright- 
ness and illumination data for the installation of 
Fig. 4/4), and Figs. 7 and 9, giving comparable 
data on reflectors, 
shows that both the brightness and illumination 


similar installations without 
curves are displaced somewhat toward the center 
reflectors. Since 
ceiling brightness is determined by both 


light from the source and reflected light from the 


of the room by the addition of 


direct 
room surfaces, the effectiveness of reflectors de- 


pends very largely upon the dimensions of the 
room and the reflectances of walls, ceiling, and 


The larger the room and the lower the reflee- 


floor 


SOURCE 


HORIZONTA DISTANCE FROM ‘SOURCE FEET 
8 


12”, P 


2',”; for 
Readings adjusted to 100 lumens per foot of light source. Measurements 
made at the center of a 12-foot cove section, at one-foot intervals starting from the center of the lamp along a line 
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tances, the greater the effect of the reflectors. A 
comparison of Figs. 7(A) and 8(A) for a 65 per 
cent wall reflection factor, indicates that the reflec- 
tors cause little difference in ceiling brightness to- 
ward the opposite side of the room. The correspond- 
ing curves for a 34 per cent wall reflectance—Figs. 
7(B) and 8(B)—show an increase of about 25 per 
cent in ceiling brightness toward the far end of the 
room by the use of reflectors. Comparable tests 
proved that in a large space with very low wall re- 
flectance the use of reflectors approximately doubled 
the ceiling brightness at some distance from the cove. 

One disadvantage inherent in the use of reflectors 
is that they require greater shielding and cove 
width to conceal the larger source from view. 
Smaller reflectors are more desirable from this 
standpoint, but the reflector must be reasonably 
large with respect to the lamp to prevent an actual 
loss in efficiency. Two-inch reflectors with T-8 
lamps, although they produced an attractive bright- 
ness pattern, were less efficient than the bare lamps. 


Cove Proportions 


Cove proportions and lamp placement are closely 
interrelated, and some consideration has already 
been given to the subject of cove proportions in 
the diseussion of lamp placement. As demonstrated 
by the tests reported in Fig. 2, for bare lamp instal- 
lations the dimension P (distance of lamp from 
wall) is an important factor in determining the 
brightness pattern on the backwall. However, when 
measurements of ceiling brightness and foot-candle 
levels were made, the value of P was found to have 
little effect on the results. Thus in studying the in- 
fluence of cove proportions on ceiling brightness 
and illumination, JT (distance from cove to ceiling) 
was the principal variable to be considered. Lamps 


SOURCE WITHOUT REFLECTOR 


WALL REFLECTION | 


PER 100 LUMENS 
PER FOOT OF SOURCE 


FOOTCANOLE S 


2 3 6 8 ie) 

HORIZONTAL DISTANCE FROM 
Figure 9. Footcandles on the working plane for three H 
values and two wall reflectances, T-12 lamps located as in 
Figure 1(B). For H 12”, P for H 18”, P = 
3'2”"; for H 24”, P 4'.". Readings adjusted to 100 
lumens per foot of light source. Measurements made at 
the center of a 12-foot cove section, at one-foot intervals 
starting from the center of the lamp along a line perpen- 
dicular to the axis of the cove. Reflection factor of ceil- 

ing, backwall, and inner surface of cove 85%. 


SOURCE 


were mounted in front of the channel, as in Fig. 
1(B), and the P value for each of the bare lamp set- 
ups was chosen in accordance with what had al- 
ready been determined to be desirable from the 
standpoint of backwall brightness uniformity and 
reasonable freedom from scallops. Where reflectors 
were used the channel was placed against the wall 
and aimed 20° above the horizontal. 

Figs. 7 and 8 show the results of ceiling bright- 
ness measurements on set-ups with and without 
reflectors, for three different values of H and two 
different wall reflection factors. Readings were 
taken at one-foot intervals along a line through 
the center of the room and perpendicular to the 
axis of the cove. The range over which the readings 


HORIZONTAL 


DISTANCE FROM SO\ 


8 


Figure 8. Ceiling brightness for three H values, T-12 lamps in 5-inch concentrating reflectors located as shown in 
Figure 4(A). Readings adjusted to 100 lumens per foot of light source. Measurements made at the center of a 12-foot 
cove section, at one-foot intervals starting from the center of the lamp along a line perpendicular to the axis of the 


cove. Reflection factor of ceiling, backwall, and inner surface of cove 85%. 


(A)—Reflection factor of walis 65%. 


(B)—Refiection factor of walls 34%. 
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it desirable to use a logarithmic 
seale in plotting the results 
illumination on the working 


plane were made for these same installations, and 


extended made 


Measurements of 
the results are presented in Figs. 9 and 10. Read- 
ings were again taken at one-foot intervals along a 
line normal to the axis of the cove and passing 
through the center of the room. Sinee in a cove 
lighting installation the ceiling and backwall be- 
come the source, so their average brightness deter- 
The bright- 
ness of the backwall and ceiling near the cove are 


mines the avers illumination level. 


produced by direct light from the source and by 
interreflections between the inner surface of the 
cove, backwall, and ceiling. The ultimate value is 
determined largely by the reflectance of these sur- 
faces and by the distance H. At the far end of the 
room, as has already been noted, ceiling brightness 
is much more affected by the refleetance of the room 
surfaces than by 7 
between these two variables results in footcandle 


The complex interrelationship 


curves of the shape and relative magnitude shown 
in Figs. 9 and 10 
7(B) and of 


which these same two factors have on ceiling bright- 


A comparison of Figs. 7( A) and 
and 8(B), emphasizes the effect 


ness near the cove and at a distance from it. 

The variation in footeandle levels across the 12- 
foot width of the room was determined for several 
different installations by taking illumination read- 
ings along lines parallel to the cove at various dis- 
Fig. 11 shows a curve typical of the 
The effect of HT on 


illumination levels is shown in the coeffi- 


tanees Trom it 
results of these measurements 
average 
cient of utilization tables to follow 


Figure 10. Footcandles on the working plane for three H 
values and two wall reflectances, T-12 lamps in 5-inch 
concentrating reflectors located as shown in Figure 4(A). 
Readings adjusted to 100 lumens per foot of light source. 
Measurements made at the center of a 12-foot cove sec- 
tion, at one-foot intervals starting from the center of the 
lamp along a line perpendicular to the axis of the cove. 
Reflection factor of ceiling, backwall,. and inner surface 
of cove 85%. 
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DISTANCE FROM SIDE WALL (FEET) 
Figure 11. Illumination on the working plane in a line 
across the room parallel to a 12-foot cove. Curve repre- 
sents results typical of readings at various distances from 
the cove, for several types of installations including both 
65° and 34% wall reflectances. 


68° MINIMUM 


Figure 12. Diagram of sight lines determining location of 
top of cove lip. “A" designates edge of shadow created 
by corner of channel. 


The dimensions of a cove should normally be such 
that the light source is concealed from view, and 
also such that the entire source produces direct 
illumination on most, if not all, of the ceiling. If 
a reflector is used, it must of course be considered 
as part of the source. In installations where a bare 
lamp is mounted in front of the channel, a shadow 
may be created on the backwall by the corner of the 
channel . In such eases the cove should be designed 
to hide this shadow, as well as the lamp and chan- 
nel. The sharp upper edge of the shadow, desig- 
nated by A in Fig. 12, may be located by drawing a 
line tangent to the lamp and the corner of the chan- 
nel. The lower limit to which the cove lip must ex- 
tend to accomplish the proper shielding is deter- 
mined by a line from .A, or, if no shadow is present, 
from the top of the lamp (or channel or reflector) 
to the upper limits of the most distant normal view- 
ing position (see Fig. 12). The upper limit of the 
cove lip, to permit the source to be effective over 
the entire ceiling, is fixed by a line from the lower 
surface of the lamp to the farthest point on the 
ceiling. The intersection of these two lines locates 
the upper edge of the cove lip and thus determines 
cove width and lip height. 
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Multiple Rows of Lamps 


It is sometimes desirable to use more than one 
row of lamps in a cove, either to produce a greater 
intensity of illumination than can be obtained with 
a single row, or to permit staggering the lamps to 
reduce ‘‘scalloped”’ effect. In most multiple-row 
installations, it is the intent of the designer to in- 
crease the brightness on the more distant portions 
of the ceiling without appreciably increasing the 
brightness of the backwall and the immediately ad- 
jacent ceiling area over that produced by a single 
row of lamps. Location of the lamps one above the 
other as in Fig. 13 is obviously the most desirable 
method to achieve this purpose. However, even with 
this arrangement, the interreflections between the 
lip and the floor of the cove and the backwall and 
ceiling make accomplishment of this aim difficult. 
The average backwall brightness with two rows of 
bare T-8 lamps was found to be approximately 165 
per cent of that with one row of lamps, and with 
three rows it increased to 230 per cent. The bright- 
ness readings at all points on the ceiling were ap- 
proximately additive. With three rows of lamps 
mounted one beside the other in the same horizon- 
tal plane, the brightness of the upper backwall and 
the immediately adjacent ceiling is approximately 
three times that produced by a single row of lamps, 
whereas the brightness of the more distant parts of 
the ceiling, because of the shielding effect of the 
front row, is increased considerably less than three 
times. Thus the location of the lamp rows in a hori 
zontal plane produces greater brightness variation 
than the vertical arrangement, and the latter is to 
be preferred unless the physical features of the 


room or other considerations require the horizontal 
position. 

Illumination measurements were made on similar 
installations utilizing one, two, and three rows of 
T-8 lamps mounted in a vertical line on 114-inch by 
7%-inch channels (Fig. 13). The distance of the 
lamps from the wall was chosen in accordance with 
previous determinations of the most desirable value 
for an 18-inch H distance. The eove width (15 
inches) and lip height (1%4 inches) were fixed. Fig. 
14 presents the results of these measurements, ex- 
pressed in footeandles, per 100 lumens per foot of 
cove length. As was to be expected, when plotted 
on this basis, the curve representing the single-row 
installation is higher than the curves for multiple 
rows. This was caused partly by the trapping of 
light between and behind the lamps, and partly by 
the decrease in lumen output resulting from the 
higher-than-optimum lamp operating temperatures 
created by mutual heating effects. The relative 
overall efficiencies of the three installations, deter- 
mined by averages of footcandle readings through- 
out the room, were as follows: 

100% 


93% 


85% 


Single row 
Two rows 


Three rews 
Coefficients of Utilization 


Once the average illumination produced by a 
cove under a specified set of conditions has been 
determined, it is possible to develop coefficient of 
utilization tables. The measured average footcan- 
dle values at three H distances for test installations 


with a 34 per cent wall reflectance and an 85 per 


CEILING = 


N 


MULTIPLE ROWS 
OF LAMPS 


Figure 13. Mounting position of three 
rows of T-8 lamps used in investigation 
of multiple-row coves. 
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Figure 14. Footcandles on the working plane for one, two, and three rows of T-8 lamps mounted on 1'4” x 74” channel 


in arrangement shown in Figure 13. H 18”, P 


342"; width of cove 15”, height of cove lip 134”. Readings ad- 


justed to 100 lumens per foot of cove length. Measurements made at the center of a 12-foot cove section, at one-foot 

intervals starting from the center of the lamp along a line perpendicular to the axis of the cove. Reflection factor of 
ceiling, backwall, and inner surface of cove 85% ; walls 65%. 
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cent ceiling were first adjusted through the use of 
the interreflection method! to a 30 per cent wall re- 
flectance and a 75 per cent ceiling reflectance. This 
necessitated correcting for the initial ceiling bright- 
ness without interreflections, for the loss of light 
due to decreased interreflections involving the ceil- 
ing, and for decreased interreflections from the 
walls. The coefficients of utilization thus obtained 
were then adjusted by means of the interreflection 
data to the room indices and reflecting surfaces 
commonly reported in coefficient of utilization ta- 
bles, and the results are presented in Table II. Mea- 
sured footcandle values for many of the other test 
installations described in the preceding sections 
were checked against these coefficients of utilization 
and found to be in very good agreement when cor- 
rected for room surface reflectances 

The figures presented are based on measured 
values obtained from a single-row bare lamp cove, 
with the inside of the cove surfaces painted flat 
white, and the backwall of the same reflection fae- 
tor as the ceiling. As illustrated in the accompany- 
ing sketches, the lamps were mounted in front of 
the channel, although tests proved that the same 


cm 


flicients of utilization can be applied to lamps 


placed over the channel. The measurements of P, 
the height of the cove lip, and the cove width were 
such that they fulfilled the requisites of good prac- 
tice as established in the foregoing sections. How- 
ever, the test results indicated that under these con- 
ditions the actual values of these three dimensions 
were of negligible importance in determining over- 
all efficiency. Data on installations with reflectors 
compared to similar bare lamp installations showed 
that the effect of reflectors on the coefficient of 
utilization was also slight. For most of the tests, 
the addition of reflectors resulted in an increase of 
approximately five per cent in overall efficiency 

By comparison with most other types of lighting 
equipment, coves have several disadvantages from 
a maintenance standpoint. The large unprotected 
horizontal surfaces of most coves are especially sub- 
ject to the collection of excessive amounts of dust. 
In addition, many coves are so inaccessible that no 


effort is made to prov ide maintenance except at the 


time of lamp replacement. Decorative coves are 
particularly likely to be neglected. For these rea- 
sons, relatively low maintenance factors must be 
assigned to cove installations. The authors feel that 
values of 60 per cent for good maintenance condi 
tions, OO per cent for medium conditions, and 40 
per cent for poor conditions are reasonable 
Because of the many possible ty pes of cove con- 


struction, the varied purposes for which coves are 


and 
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used, and the complex interrelationships between 
dimensions and reflectances, a complete investiga- 
tion of the subject of cove lighting would be a task 
of considerable magnitude. The present study has 
been confined to an investigation of a simple ree- 
tangular cove, with a vertical surface or a quarter- 
section of a cylinder as a backwall, and equipped 
with fluorescent lamps, either bare or with reflec- 
tors. In addition to limiting the types of coves 
which were investigated, two assumptions were 
made in presenting the data: first, that an approxi- 
mately uniform backwall and ceiling brightness is 
the ideal condition, and second, that complete free- 
dom in the choice of cove dimensions is possible 

While the first of these assumptions is probably 
true for the majority of utilitarian coves, it is of 
course obvious that there are many installations, 
particularly those whose purpose is primarily dec- 
orative, where brightness uniformity is not desira- 
ble, and where a pronounced brightness variation 
may even be preferred. It is also obvious that the 
selection of the cove dimensions may be limited by 
any one of a number of considerations. The dis- 
tance of the cove from the ceiling HW is particularly 
likely to be determined by the architectural or 
structural features of the room, and the maximum 
permissible values of H and P are often dictated 
by appearance. Within these limitations, the data 
presented may be a guide in predicting the results 
to be obtained from a specific cove installation. 


Table II.—Coefficients of Utilization 


Ceiling 75% 50°; 
Walls 50% 30% 10% 50% 30% 10% 
Room 
Index Coefficients of Utilization 
i4 11 ’ ’ 07 or 
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27 24 21 17 
2s 2 17 
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“4 2 22 21 20 
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LIGHTING NEWS OF CURRENT INTEREST 


Digest of March Executive 
Meeting, New York 


The regular bimonthly meeting of 
the Council Executive Committee, held 
on alternate months between the gen- 
eral full meeting of Council, convened 
March 8, 1949, at L.E.S. headquarters, 
New York City. 

Present were: C. H. Goddard, Wal- 

ter Sturrock, Vice-Presidents; A. 
Manwaring, General Seeretary; A. 
Hinckley, Executive Seeretary; C. L. 
Crouch, Technical Director; and Frank 
Knowles, Chairman Membership Com- 
mittee. 
Lee E. 
Tayler, attending the Regional Confer- 
ences on the coast, C. God- 
dard, Vice-President, presided. 


In the absence of President 


west 


Newest Memeersuip Figures 

After 
noted elsewhere in the 
and other 
eurrent membership 


elections to membership as 


news section, 


the 
were re- 


membership changes, 
totals 
ported as follows: 
September 

30, 1948 


6,516 


March 
8, 1949 
6,809 


Total Membership 
Members Emeritus 
Fe llows 
Members 
Associate Members 
Student Members 


New SustaininG Mempers 


Favorable action of the committee 
resulted in the election of two new sus- 


taining members as follows: 

Ryall Electrie Supply Company 

1160 Stout 

Denver, Colorado 

Official Representative: C. O. Ryall 
Schockett Electric Company 

1061 Broadway Street 

Denver 3, Colorado 

Official Representative: Carl Schranz, Jr. 


New Stupent Brancu in CINCINNATI 


In his report as Chairman of the 
Loeal Activities Walter 
Sturrock presented a petition submit- 
ted by a group of enrolled students at 


Committee, 


aprin, 1949 


the University of Cincinnati for the 
Student Branch. Dis- 
requirements involved 


chartering of a 
eussion of the 
for action on such a petition, eulmi- 
nated in a that 
be made to Couneil for the chartering 
of a Student Branch at the University 
of Cincinnati. 


vote recommendation 


New Locat Representatives 


Upon presentation by Mr. Sturrock, 
action was taken to contirm the ap- 
pointment of local 
the Society in two 
follows: 
Charles R 
Il. L. Bray 

Other pertinent matters diseussed by 
the committee included: the appoint 
Stuart R. Williams, Chair 
man of the Committee on Street and 
Highway Lighting, to serve as the So- 


representatives of 


new localities, as 


Minors 
Medtord, Oregon 


Rome, Georgia 


ment of 


ciety’s representative on the Commit 
tee on Engineering at the President's 
Highway Safety Conference; the ap- 
pointment of additional members to 
the Society's technical committees; a 
brochure; and a 


proposed Son 


number of general office operational 


procedures, 


Illuminating Engineering 
Reprints 

To provide readers as well as au 
with 
articles, it is planned to hold future 
ILLUMINATING ENGINEERING 
in type for about four weeks follow- 
ing publication. Orders should be sub 
mitted to the Publications Offiee, Ilu- 
minating Society, 51 
Madison York 10, N.Y. 


As the cost of reprinting varies with 


thers quantities of reprints of 


issues of 


Engineering 
Avenue, New 


the number of pages and the quantity 
ordered, prices for a specific item will 
be submitted on request. While many 
authors follow the practice of getting a 
reprints for their 
Office does 


small quantity of 
the Publications 


general 


own Use, 


not in have sufficient extra 


copies for possible continued demands. 


TELECAST Lighting Ne 


ws of Current Interest 


New LE.S. Lighting Data 
Series Available Soon 


The first sheets of the new 
I.E.S. Lighting Data Sheets, Series 
XIV, will be ready for distribution to 
subseribers in the very near future. 

Selected and prepared by the Sub- 
Committee on Technical Data Sheets 
Series XIV comprises 24 sheets, each 


seven 


describing one of a number of types 
of lighting installations, giving detailed 
deseription with photographs and tech- 
store, office, 


lighting 


nieal data. Residential, 
industrial and other special 
problems are included. Previous series 
which are well-known to Society mem- 
bers are now widely in use by individ- 
ual members, lighting equipment man 
wholesalers and 


1.E.S.-spon- 


vufacturers, electrical 


contractors, utilities and 
sored lighting courses. 

XIV 
entirely new 
binder 


feature of the Series 
that an 


Inexpensive 


A new 
distribution is 
and attractive but 
may now be obtained for use in pro 
tecting the sheets on the office refer- 
ence shelf or in the field, 

While these Data Sheets will appear 
regularly in the pages of ILLUMINAT- 
ING ENGINEERING as a service to mem- 
bers, the sheets printed on especially 
heavy coated paper and punched for 
obtained only by 

(See 4A.) 


hinder use may be 


regular subscription. page 


Committee Appointed on 
Professional Requisites 


President L. E. Tayler and the Ex- 
ecutive Committee explored in’ some 
detail at their February meeting the 
question of the professional status of 
the Society. In concept, this is simi- 
lar to the problems facing all engi- 
which have 


neering organizations 


faced active consideration of state 
laws on professional engineering regis- 
tration. Three years ago Council ap- 
recommendations submitted to 
special Task Committee as- 


These 


proved 
t by a 
signed to study the problem. 
recommendations were as follows: 

(1) Since 
of engineers is to all intents and pur- 


licensing or registration 
poses an accomplished fact in 47 states 
and three territories and the require- 
these states 


ments tor registration in 
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a 
: 
45 
1,406 
4,908 5,142 
136 205 
. 


are tending to become more severe, it 
is recommended that each member of 
the Illuminating Engineering Society 
who is qualified, give consideration to 
registration and obtaining a license to 
practice as a professional engineer in 
his own state now while this may be 
accomplished with the least compliea- 
tion. Application should be made to 
the State Board of Registration for 
Professional Engineers, generally lo- 
cated in the eapitol of each state. 

(2) that it 
have “illuminating engineering” recog- 


selieving is desirable to 
nized as a branch of engineering in all 
tor 
branches, it is 


those states which issue licenses 
practice in 
recommended that the Iluminating En- 
gineering Society influence in 
this direction, working through the in- 
dividual the 
various states and the National Coun 
eil of Boards of 


Examiners 


separate 
use its 
registration beards in 
Engineering 


State 


It is recommended that the So- 
econ. 


ciety, in all pertinent activities, 
sider “illuminating engineers” as 


and 


pro- 


fessional men and women en- 


eourage the growth of 


professional 
consciousness in the Society member- 
ship 

Since the approval of the above, no 


report has been submitted to Council 


amd no reeord exists as to whether the 
objec tives of the recommendations have 
laws 


heen furthered. In general, most 


ire becoming more striet-——a movement 
parallel to the growth of the Society 
of Professional Engineers. 


To investigate the entire matter with 


a view toward “defining and improev- 
ing the professional status of Ilumi 
nating Engineers, especially in refer 
ence to Society membership” Couneil 


has established a Committee on Profes 
ome 


to serve, 


sional Requisites and asked Berl 


amd F. W 


Cooper 


Technical Problems of Central 
Station Lighting to Be Studied 


After favorable action bv letter hal- 
let, Couneil has approved a technical 
committee to exa ne the “Lighting of 
Central Station Properties.” Mr. A. A. 
trainerd, of Ph tile l Co, 
has been appointed Messrs 
S. Bucher, Buffalo Niagara Eleetric 
Corp, H. A. Cook, Detroit Edison 
Egeler, General Eleetrie 
Co. Walter B. Morton, Pennsvivania 


Power and Light, L. G. Parks, Ebaseo 
Services, Ine. and D. H. Tuck, Red 
ding Ridge, Conn... have been invited 


to serve under Mr. Brainerd 


The scope of the committee has been 


defined as a study of the lighting of 
electri ind 


their 


power generating plants 


power «distr bution facilities, 
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Among other things, this will inelude 
the lighting of meter panels and con- 
trol rooms. 


Section Status for 
British Columbia 


With all constitutional requirements 
met, the British Columbia Chapter was 
officially approved for Section status 


at the Council meeting in February. 
This makes the third Section for Can- 
ada, and the twenty-fourth in the or- 
ganization of the Illuminating Engi- 
neering Society. 

Mr. A. E. Simpson of Vancouver, 
B. C., is present chairman of the new 
Section, and A. M. Hurly, Canadian 
General Electric Co., Vancouver, is 
secretary. 


An Important Message to All 1.E.S. Members 


The following message, signed by 
R. W. Butts, 
Executive Committee, is of importance 
to all 


Chairman, Conference 
members : 

1949, is an 
for it is 


“September 19-23, im- 
portant week to 
the date of this year’s National Tech- 


nical Conference at French Lick, Ind. 


remember, 


“The 1949 Conference will be no 
ordinary convention. For one thing, 
all meeting halls, dining areas and 


other rooms are in the hote! building. 
This means that every member attend- 
ing is in close touch with the business, 
sports and entertainment activities of 
the Conference and with his fellow 
mbers. 

“The location enhanees such fellow- 
this hotel is 
situated in the midst of a huge 


2.000 


ship, tor famous resort 


estate 


of some wooded, rolling aeres, 


Geographically, French Lick is in the 
Cumberland foothills of Southern In- 
diana, removed from the sounds of big 
cities and the pressure of the business 
Excellent facilities for golf, 
bowling, trap - shooting, 


world. 
swimming, 
archery, hiking, riding and other sports 
provide a rare opportunity to com- 
bine business with pleasure and relaxa- 
Not to be overlooked is excellent 
food (included as part of the hotel 


cost) and the well-known therapeutic 


tion, 


baths and mineral water. 
“The 


Tuesday, September 20. 


begins on 
Many valu- 


technical program 
able and interesting papers will be pre- 
schedule which minimizes 
the for parallel The 
Lighting Service Forum he held 
on Monday afternoon, September 19. 

“It’s French Lick in 1949, the best 


Conference ever!” 


sented in a 
need sessions, 


will 


New Color Computing 
Device Developed 


“eolors” ean be 


One hundred million 


distinguished by a new Librascope 


Tristimulus Integrator announced by 
the General Aniline and Film Corpora- 
tion. An automatie computer, it inte- 
grates the data obtained by the Hardy 


Spectrophotometer so that colors are 


measured and analyzed with extreme 
ieeuraev in a few minutes. The new 
deviee mav be added to existing spee- 


trophotometers with only minor modi- 
fieations 
the 


Prior to invention of Tri 


stimulus Integrator, the use of numeri- 


the 
eal specitieations in colorimetrie prob- 
lems was diffieult. It was necessary to 


rely on the eve tor detection of color 
descriptive 
differ- 


The new computer multiplies 


differences or broadly 


words to convey quantitative 
ences 
quantity data at each wavelength and 
the 


the 


sums up the products to obtain 


three numerical components ot 


LC. 


Tristimulus system. 
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Calculux—New Illumination 
Indicator 


A new Hlumination Levels Indicator 
has developed by the 
Holophane Company, New York, and 
is being distributed free upon request 


been’ recently 


by that company. Termed a “ealeu 
lux” the device may be readily used by 
determining suggested 


anyone for 


lighting levels for the “economic rate 
of performance” of any task, 

Illumination levels indicated by the 
Caleulux are based on the H. C. Wes- 
ton data developed in England under 
the sponsorship of the Medieal Re- 
search Couneil and the Department of 
Scientific and Industrial Research of 
the British Government. 

The Caleulux, of wheel type con- 
struction comes complete ina earrying 
envelope with a booklet of simple in- 
structions. It may be obtained without 
charge on request to the Department 
of Applied Research, Holophane Com- 
pany, Ine., 342 Madison Avenue, New 


York 17, N. Y. 
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South Pacific Coast 
Regional Conference 


The first Regional Conference held 
early enough to hit the April issue has 
reported an especially successful two- 
day meeting. This fifth an- 
nual Regional Conference of the South 
Pacifie Coast Region held March 3 and 
4 at San The 
was successful from several points of 


was the 


Francisco. conterence 


view the quality of the program, the 
large attendance and the representation 
of interested persons not members of 
the Society, including architects, school 
officials and 
managers. 
tion of 375 during the two days, with 
delegations present from Utah, Nevada 


and retail store owners 


There was a total registra- 


and Arizona as well as from numerous 
California. <A group 
Southern 


parts of large 
attended California, 
The conference was held in the audi 


torium of the Pacitie Gas and Electric 


from 


Company. 

The program Was divided inte four 
to be of par 
having 
papers 


sessions, each intended 
some but 
The 
under the 
themes of the four sessions: Sources, 
Store Lighting School 


Invitations to stere owners 


ticular interest to 


general interest for all. 


presented were grouped 


Design, and 
Lighting. 
and to school trustees and administra- 
tive officials were issued especially for 
the latter two sessions. 
On the lighter side of 
ence, an party in 
President and Mrs. Lee E. Tayler was 
held Thursday evening at San Fran- 
eisco’s famous Chinese night club, The 
Forbidden City. Officers of the see- 
tions, program speakers and the re- 


the confer- 


informal honor of 


gional conference committee and their 
wives attended, 

A welcome to the conference was 
expressed at the opening session by 


O. R. Doerr, vice-president of the Pa- 


cifie Gas and Electric Co., who was in- 
troduced by S. H. Hazelton, Jr., chair- 
man of the Northern California See- 
tion. President Tayler formally 
opened the conference with his Presi- 
dent’s Address in which he 
the question of professional qualifica- 
various 


reviewed 
and the legislation in 
states regarding registration of profes- 
sional engineers. He stressed the im 
portance of the work of the standing 


tions 


committees in the functioning of the 
Society and spoke on the need of or- 
ganizational changes because of the 
growing membership. Financial affairs 
of the Society 


Featured on the Conference program 


also were reviewed, 


were: 
Thursday March 3 


Doerr 
Tayler 


Address of Weleome— ©. R. 
Address L. 
Developments in Incandescent 
Charles R. Long, Westing 
Division, Los Angeles 
Developments in Electric Dis 
Circuits 
Electric Co., Los 


President ‘s 

Recent 
Lamps 
house Lamp 

Reeent 
charge 
Howard, 


Lamps and 

General 

Angeles. 

Lighting and Architectural Design 
Victor Gruen, Gruen & Krummeck, Los 
Angeles. 

Applied Brightness 
Darley, Consulting Engineer, Austin, 


Engineering —W. G. 


Texas. 

Modern Instruments for Lighting Mea 
surements Prof. Dan M. Fineh, Univ. 
of California, Berkeley. 


Friday March 4 


Pros and Cons of Light Sources, Systems 
and Color--Don P. Caverly, Sylvania 
Electrie Products New York. 

The Economies of Store Lighting—Ken 
neth Welch, Grand Rapids Store 
Equipment Co., Grand Rapids, Mich. 

The and Louverall 


Design of Louvers 


Systems Wentworth Potter, General 
Electrie Co., Cleveland, Ohio. 

The I.E.S. Recommended Practice for 
Store Lighting—Osear Meissner, Bu 
reau of Light and Power, Los Angeles. 

Lighting and Child Development — Dr. 
Db. B. Harmon, School Consultant, Aus 
tin, Texas, 

Sampling School Lighting in California 

Doyt Early, A.I.A. Division of 
Schoolhouse Planning, Sacramento. 

The American Standard Practice for 
School Lighting Dr. Leland H. 
Brown, Stanford University, Palo Alto. 

Regional Vice-President’s Address — T. 
H. Shepherd, Bureau of Light and 


Power, Los Angeles. 


The committee members responsible 
for the conference were 
John S. Walsh, Conference Chairman; 
Prof. Dan M. Finch, papers, Gordon 
Black, reception, A. C, Anderberg, 
membership, C. T. Bakeman, attend- 
decorations 


successful 


ance, George Smedberg, 


und Harry MeMasters, publicity. 


Southwestern Regional 
Conference at Houston 

The South Texas Chapter will play 
host to the Regional 
Conterence at this 
which make 
good reading in the next issue. They 
for the at- 
women 


Southwestern 

Houston, Texas 
month, details of should 
are making preparations 
tendance of 200 
prominent in the lighting industry in 
the Southwest. 

joint held on 
Monday noon, April 11, in conjunction 
with the monthly luncheon of the 
Houston Engineering Club, with C 
M. Cutler of the Lamp Department, 
General Electric, Cleveland. Other 
features of the will be a 
paper by Don Caverly of Sylvania on 
“The Pros and Cons of Light Sources 
and Light Systems”; Store and Office 
Installations by W. E. Folsom; Light- 
ing As We See It by L. M. Wallace of 
Westinghouse, St. Louis; Color Con- 
ditions for Industry; Classroom Plan- 
ning; Hotel Lighting; Chemical Plant 


men and 


meeting will be 


program 


SOUTH PACIFIC Coast Regional Conference, San Francisco, March 3-4. At left, portion of large attendance of 375. 
At right, Pres. Lee E. Tayler in Mandarin costume, with two Chinese show girls at the Forbidden City, during the 
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Conference's lighter moments. 


TELECAST 


Lighting News of Current Interest 


243 


5 

: = 


Lighting; Lighting in the Oil Indus- 
try, and Lighting for Filling Stations. 
An inspection trip will 
ducted of downtown Houston 
and the newly lighted Shamrock Hotel. 


also be con- 


stores 


Northeastern Regional 
Conference in May 

The Regional Confer 
ence for 1949, coming up May 12 and 


13, is now 


Northeastern 
about set with plans for a 
The 
ing will be held in Hartford, Connecti 
ent in Sentinel Hill Hall of G. Fox & 
Co. Many LE.Sers of the New York 
New England Sections will reeall 


the exceptionally tine regional eonfer- 


very important gathering meet 


and 


ence of 1941 at which the Connecticut 
Chapter was host and received its 
charter. Now it’s Connection Section, 


and host onee again to the Northeast 
ern group 

shows: In 
Thursday, 


Outline of the program 


three parallel 


on 
May 12, papers on commercial lighting 


(Store Lighting from Management's 


Viewpoint; Symposium on Planned 


Lighting) industrial lighting 


(Planned Industrial Lighting: High 
Bay Lighting; Color Applications) 
residential lighting (Trends in Home 
Lighting; Color in the Home; Cus- 
tomer Lighting in the Home) 


(in Friday, May 13 there will again 
sessions. A 


be three general session 


will feature “What LE.S. Is Doing 
tor You.” The technical session will be 
on gaseous tubes, operating equipment 
and plasties in lighting. A_ parallel 
lighting will cover 
and Present Equipment; 
New and Recent Developments; and 
the Future in Street Lighting.” <A 
luncheon meeting is also planned for 
Friday afternoon which will present 
a symposium on Planned School! Light- 


session on street 


“The Need 


ing 


First Student Branch 
Receives Charter 


The first student branch of the Ilu- 
minating Engineering Society, which 
was organized last year at the Univer- 
sity of Illinois, received its charter re 
cently at a special presentation meet- 
ing &. 
of LE.S., presented the national char 
ter to Chairman Lowell Shepard at the 
group's March 9 meeting. Following 

Mr. Hardacre spoke 
“Advice to the Young 


Hardacre, past-president 


the presentation, 
to the group on 
Engineer.” 

The University of Illinois, where the 
new student branch funetions, has a 
specialized curriculum in illuminating 
J. O. Kraehenbuehl, pro 
and 


who was instrumental 


engineering 
fessor of electrical 
Fellow of LE.S., 
in the formation of the student branch, 
is the head of the Ilumination option, 
organized two years ago. 


engineering 


CHARTER presented to first Student branch of L.E.S., organized at the University 


of Illinois. Witnessed by Prof 
G. K. Hardacre 
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J. O. Kraehenbuehl, left, charter is presented by 


right, to Chairman Lowell Shepard at special Charter-Night 
ceremonies. 


Lighting Fundamentals 
Course Available 


The LES. Lighting Fundamentals 
Course outline, developed by the Com- 
mittee on Lighting Education is now 
available from Society headquarters. 
The outline, maltilithed on 84, x 11- 
inch sheets and in a leather 
binder, is priced at $1.00 for a single 
copy; 75 cents in quantities of ten or 


mounted 


more, 
The book gives the complete outline 
for a fundamentals course in illumi- 


nation covering: 
I. Theory of Light; the Eye; Part 
nership of Light and Sight. 


Il. Illumination Terms; Laws; Con 
trols; Systems; Meters, 
Ill. Eleetrie Filament Lamps; Mer 
eury Lamps; Glow Lamps. 
IV. Fluorescent Lamps. 
V. Illumination Design Lumen 


Method. 

VI. Industrial Lighting. 
Office and School Lighting. 
Store Lighting. 

IX. Exterior Lighting. 

X. Residential Lighting. 

XI. Fundamentals of Home Wiring. 
XII 


Lighting Economics. 


Inquiries should be directed to the 
Executive Secretary, A. D. Hinckley. 
New High-Reflectance 
Desk Linoleum 

For more than ten years, the LE.S 
Committee on Office Lighting has em- 
phasized the value of light desk top 
brightness 
With wood 


recommended surface could 


surtaces for 
ratios in the field of view. 
desks, the 
be achieved only by bleaching or paint- 
ing; for metal desks it was limited by 
the the 
proper linoleum or other surface mate- 


riproving 


commercial availability ot 
rial, 

The Armstrong Cork Company of 
Pa., introduced 


two patterns which meet the objective 


Lancaster, has now 
of the 30-3507 reflectance range reeom- 
mended by the LE.S. Office Lighting 
Both the simple 
striated type identified by the manu- 


Committee, are of 
facturer as jaspe materials. The Arm- 
4115 tor a 
mist-green 


strong catalog numbers are 
and 416 
pattern, both in the 30-35 


blond-tan, for a 
reflectance 
The ease of cleaning linoleum 


that this 


range, 
makes certain value can be 
maintained, 

The accompanying photograph in- 
dicates the major improvement which 
the light-colored 


materials. 


use of 

linoleum The 
ratios between the office tasks and the 
immediate surrounds is significantly re- 


results with 


brightness 


duced, 
The photograph also shows the im 
provements yet to be realized in office 
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JASPE linoleum desk-top surfaces, recently made commercially available, are here 
being demonstrated by R. L. Oetting, Chairman of the Committee on Office Light- 
ing. 


Lighter 
reflect 


furniture and equipment. 
finishes on the order of 35% 
ance are recommended for office desks, 
tables, files and machines by the Office 
Lighting Committee. Most of the fin- 
ishes used in the past have had a re- 
flectance on the order of 5%. 


Photosensitive Glass 
Achieves Louver Effect 


Development of a new lighting tech- 
nique, involving the use of Corning’s 
photographic medium, photosensitive 
glass, will be demonstrated at the 
Third International Lighting Expesi 
tion in Chicago. To be commercially 
known as “Fota-lite,” the new material 
is offered as an improved form of lou 
ver panel. 

Photosensitive glass permits the re 
produetion of three-dimensional images 
Thus, the louvers, in the 
form ot planes ot opalescence, ean be 


or designs. 


ingrained in cellular or other patterns 
throughout the width, length and depth 
of a one-eighth thick 
Since the louvers are embedded 


inch pane of 
glass, 
in the glass, an important advantage 
appears in that fixtures can be sealed 
to prevent the accumulation of dust 
on lamps and reflectors. Cleaning and 
maintenance of the luminaire may be 
rendered more simple through the use 
of this thin glass pane which allows 
shallower lighting fixtures than 
sible with plastic or metal louver con- 


No. selective absorption Is 


pos- 


struction, 
anticipated and therefore no change 
in the spectral 
light. 

At normal viewing distance, the glass 


composition of the 


appears to be solid opal because of the 
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small cell sizes, less than one-sixteenth 
of an inch in diameter. At the same 
time light directed vertically from the 
luminaire is unrestricted except for a 
slight surface diffusion which serves to 
obscure the lamps. Brightness at high 
quite low. Initial samples 
have been based on a 45-degree cut-off 


angles is 


although this could be varied by the 


basic photographie process. 


Lighting Courses 
Still Hold Spotlight 


The complete program of the New 
England Section’s Lighting Course has 
Headquarters. It 
contirms the preliminary reports which 


heen received at 
indicated that it would be a compre 
hensive, advanced study of key light 
ing topies, 

Speakers and subjects covered dur- 


(March 


ing the eight-sesssion course 


15-May 10) inelude F. J. Vorlander, 
Champion Lamp Works, on Develop- 
ments; M. Kruger of A. L. Smith Iron 
Company, on Store Lighting; and H. 
A. Klopot, of Ainsworth, Garey and 
Century on Display Lighting; W. 
Thompson, Thompson Engineering 
Company, on Office Lighting; L. 8. 
Cooke, General Electric Company, 
on School Lighting; R. L. Smart, Bos- 
ton Edison, on Sports Lighting; W. 
R. Wilson, Westinghouse Eleetrie Cor- 
poration, on Industrial Lighting; Miss 
J. Reynolds, Sylvania Electrie Prod- 
ucts, Ine., on Home Lighting; J. C. 
Forbes, General Electric, Maintenance 
of Lighting Installations. 

From New York City comes the an- 
nouncement of its third lighting course 
to be added to the two deseribed in the 
February issue of ILLUMINATING EN- 
GINEERING. This is sponsored by the 
American Institute of Electrical En- 
gineers, although I.E.S. members are 
taking an active part in handling the 
seminars. The program began on 
March 8 and will continue through 
consecutive Monday 
include: General Lighting 
Equipment and its application; Spe- 
cialized Lighting Equipment and _ its 
Application; Cireuit Design and In- 
stallation; Auxiliary Equipment; Op- 
eration and Maintenance Problems; 
Code Rules and Regulations; Eeo- 
nomics of Lighting. 

The Northern California 
has just completed two twelve-week 
courses in Lighting Fundamentals, 
with parallel sessions in San Francisco 
on Monday evenings and Oakland on 
Wednesday evenings. The courses were 
under the direction of John S. Walsh, 
Edueational Chairman, with speakers 
drawn from the section membership. 


seven sessions, 


Subjects 


Section 


Attendance at the two courses totaled 
60. A similar course, under the diree- 
tion of Clark Baker, Educational 
Chairman, is now being given in 


GRAYBAR managers entertained by Day-Brite Lighting, following sales confer- 
ence in St. Louis. Shown at portion of head table of the banquet are, left to right: 
O. W. Klingsick, V-P of Day-Brite; A. H. Nicoll, Pres. of Graybar; D. J. Biller, 
Pres. of Day-Brite; G. F. Hessler, V-P of Graybar; J. F. Whitehead, Jr. (Day- 
Brite); R. C. Kinney (Graybar) and Willard Brown (General Electric). 
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ON COMPLETION of a twelve-week Course in Lighting Fundamentals in San 
Francisco, Lawrence Casey receives a certificate from John 8. Walsh, Educational 
Chairman of the Northern California Section. 


Sacramento, by the new Mother Lode 
Chapter, with the same speakers, En- 
rollment in the Sacramento course is 

The courses were designed primarily 
to interest architects, contractors, fix 
ture designers, interior decorators and 
others in the how and why of modern 


lighting. Leetures are of the discussion 


type with sound slide films, demon- 
strations and practical problems, with 
copies of LES. Recommended Prae 


tices, reprints of pertinent articles, 
ete., distributed 

A course for architects was recently 
conducted by the Western New York 
Featured as a series of six 
two-hour weekly meetings for mem 
bers of the Buffalo Chapter of the 
Institute of Architects and 
the course, “Ele- 


Wiring Illu- 


Section 


American 
their 
ments of 


associates, 


Electric and 


mination,” was conducted during De- 
cember and January. 

The meetings were devoted to the 
services and the 
Buffalo Niagara Eleectrie Corporation, 


requirements of 


which serves the Buffalo area; the 
third and fourth meetings covered 
elementary wiring design and Na- 


tional Electrical Code practice. The 
last two meetings covered simple light- 
ing calculations and the practical re- 
quirements for quality of lighting and 
effective, comfortable seeing. 

The average attendance at these six 
meetings was 78, with a peak attend- 
ance of 107. Thirty-eight members of 
the AIA attended one or more meet- 
ings, with about 20 others, not mem- 


bers of the ATA but associated with 
architects’ offices. Sixteen individuals 
of the offiees of consulting engineers 


were present at some or all of the 


meetings. 


ABOUT 


Taylor of Day - Brite 
been appointed 


George J. 
Lighting, Ine., 
Eastern Sales 
pany, according to a recent announce- 
ment. Mr. Taylor, with headquarters 
in New York City, will be in charge 
of a covered by the New 
England New York State, 
Pennsylvania, New Jersey, and Wash 
ington, D. C, 
Day-Brite organization in 1947, after 
a very active the lighting 
industry, with the Cooper Hlewett Co., 
vears with the 
Nela Park 


has 


Manager of that com- 


territory 
States, 


Mr. Taylor joined the 
eareer in 


and for a number of 


Eleetrie Co., at 


General 
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and the company’s Atlantic Division 
in New York City. He has figured 
prominently in the design of many 
outstanding lighting installations, and 
is especially well known for his design 
and development work in connection 
with high-intensity mereury vapor 
lamps, and RF fixtures and lamps for 
industrial 


Lawrence H. Beck has ap- 
pointed representative in the Michi- 
gan territory by the Solar Light 
Manufacturing Co., effective March 1, 
1949. Mr. Beek has had experience 
both as a representative and in light- 


use, 


been 


ing and is expected to be of assist- 
anee to architects, engineers, contrac- 
tors and distributors. He will make 
his headquarters at 141 West Park- 
hurst Place, Detroit 3, Mich. 


W. D. Gorman, considered by his 
fellow Connecticut Seetion members to 
be “dean of Illuminating Engineering” 
in the northeast, retired last month 
from the Hartford Electrie Light Co., 
after 40 years of service. Mr. Gorman, 
who was instrumental in forming the 
Connectieut Chapter and was its first 
chairman, was honored by a dinner 
meeting of the Section on February 
24. He announced in his speech before 
this gathering that he intends to set 
up an ageney for lighting consulting 
in Hartford. 


Victor J. Oellette, Vice-Chairman 
of the Connecticut Section, was pro- 
moted to manager of commercial sales 
for the Hartford Electrie Light Co., 


Hartford, Conn., as of January 1, 
1949. Mr. Oecllette is a graduate of 


Trinity College, and has been with the 
Hartford Electrie Light Co. sinee 1929. 

To handle the export sales of 
Colonial Eleetrie Produets, Charles L. 
Sabatini, president, has announced 
the appointment of Joseph Plasencia. 
Mr. Plasencia has already left on a 
fifteen-country trip te 
markets for cold 


three-month, 
examine foreign 
cathode lamps and fixtures. 


A. T. Bergeron has been elected a 
vice-president of the Miller Company, 
Meriden, Conn., thus adding to his 
duties as manager of the Illuminating 
that Mr. Ber- 
geron’s headquarters will continue to 
be in Meriden. While Mr. Bergeron 
is well known nationally, lighting peo 
ple on the Pacitie coast in particular 
will remember him because of his many 


Division of company. 


years’ residence in that area. 


R. A. Potter has been transferred 
by Westinghouse to Salt Lake City to 
handle street lighting in that area. 
Thus he shifts allegiance from the 
New England Section of I.E.S. to the 
Utah Chapter. Mr. Potter is a Yale 
graduate and has been in active light- 
ing work in New England for twenty- 
five years. 


The appointment of C. B. Swann 
as Sales Engineer has been announced 
by Pittsburgh Reflector Company, 
Pittsburgh, Pa. In the lighting field 
since 1930, Mr. Swann, before joining 
Pittsburgh Reflector was connected 
with the lighting division of the West- 
chester Lighting Company. In his new 
position as Sales Engineer for the 
Pittsburgh area, he will render consul- 
tation service to commercial and indus- 
trial users of lighting equipment. 
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Jules Levenstein, long associated in 
the lighting industry, has acquired the 
active interests of the Ender Manufac- 
turing Corp., specialists in commercial 
and industrial luminaires. 


Carl R. Busch has been appointed 
district lighting engineer for the East- 
ern District of Westinghouse. His re- 
sponsibilities include primarily New 
York City and State, plus northern 
Mr. Busch is a graduate 
of Ohio State University and has pre- 


New Jersey. 
viously been employed by both Holo 


phane and the Pittsburgh Reflector 
Co, 


[LOCAL MEETINGS J 


ALLENTOWN, Pa. 


An active IL.E.S. program on light- 
ing education is underway again this 
year in the Eastern Pennsylvania 
Chapter. This Chapter, as was re- 
ported at the Local Activities Confer- 
last the unique 
plan of holding most of its regular 
meetings each in a different town. As 
result, the 
Chapter take an active part in Chap- 
ter affairs. 

Currently lighting 
course on “Illumination Fundamentals 
and Application,” for which instrue- 
tors and educational committee work 


ence year, practices 


members throughout 


underway is a 


ers are recruited from a number of the 
Chapter’s more or less outlying towns. 
Some 50 architects are attending the 
course which has been organized and is 
under the direction of Frank E. Heins 
of Reading, Pa. held in 
Allentown for seven sessions with in- 
structors from a number of 
throughout the Eastern Pennsylvania 
Chapter. An enrollment fee of $10.00 
pays for text books, handbooks, quiz 
papers and a “graduation” dinner. 


Classes are 


eities 


CHicaco 

At the invitation of the Student 
Chapter, LE.S., at the University of 
Illinois, Chieago has scheduled a trip 
to Urbana as part of its regular see- 
tion program. The date 
May 6. An active day is forecast, in- 
eluding an inspection tour of the cam- 


selected is 


pus, particularly the electrical engi- 
neering buildings, and a special light- 
ing program in the photometrie and 
illumination research laboratories. 


CONNECTICUT SECTION 
The February 24 meeting of the 
Connecticut Section, seheduled as 
Charter presentation night for the new 
Section, developed into a much greater 
oceasion for its principal speaker. W. 
Continued on 


aprit 1949 


LIGHTING CALENDAR 


Society Events 


April 10-12, 1949 


Conference, Houston Texas 


Southwest Regional 


Canadian Regional 


April 28-29, 1949 
Conference, Toronto, Canada 
May 12, 1949—Meeting of I.E.S. Exee 


utive Committee, Hartford, Conn. 


May 12-13, 1949- Northeastern Region 


al Conference, Hartford, Conn. 


May 23-24, 1949--Great Lakes Region 
al Conference, Rochester, N. Y. 


June 6-7, 1949-—-East Central Regional 
Conference, Harrisburg, Pa. 


June 8, 1949—Meeting of LE.S. Coun 
cil, 51 Madison Avenue, New York, N. 
| 


June 9, 1949--Local Activities Confer 
ence, New York, N. Y. 


June 9, 1949-—Meeting of Council Exec 
utive Committee, New York, N. Y. 


July 13, 1949--Meeting of LE.S. Exec 


utive Committee, Philadelphia, Pa. 


September 19-23, 1949-——National Tech 
French Lick Hotel, 


nical Conference, 
French Lick, Ind. 


Industry Events 


April 5-7, 1949—Edison Electric Insti 
tute, 15th 
Edgewater Beach 


Sales Conference, 
Hotel, Chicago, Ill. 


Annual 


Midwest 
Hotel, 


Power 
Chicago, 


1949 


Sherman 


April 18-20, 
Conference, 


April 12-13, 1949—Canadian Electrical 
Distributors Association, Annual Meet 
ing and Conference, General Brock Ho 
tel, Niagara Falls, Ontario, Canada 


April 19-21, 1949—-American Institute 
of Electrical Engineers, South West 
District Meeting, Baker Hotel, Dallas, 
Texas 


April 24-26, 1949 


Annual 


Texas Optometric 


Association, Convention, Gal- 


veston, Texas, 

April 25-28, 1949—Fourth Southern Ma 
chinery and Metals Exposition, Munici 
pal Auditorium, Atlanta, Ga. 

May 2-4, 1949 Society of 
Mechanical Engineers, Spring Meeting, 
Hotel Mohican, New London, Conn, 


American 


TELECAST 


Lighting News of Current Interest 


National Electrical 
41st 
Plaza 


May 2-6, 
Wholesalers 


Convention, 


1949 - 
Association, 
Netherland 

Cincinnati, Ohio. 

May 7, 1949—-Eastern Electrical Whole 
Association, Dinner and 

Astor, New York, N. Y. 


Annual 


Hotel, 


salers Dance, 


Hotel 
May 16-19, 1949-——-National Fire Pro 
tection Association, 53rd Annual Meet- 


ing, Hotel, 
Calif. 


Fairmont San Francisco, 


May 30-June 10, 1949-—- Canadian In 
Fair — Exhibition 
Grounds, Toronto, Canada 


ternational Trade 
May 31-June 2—-Edison Electric Insti 
tute, Annual Meeting, Traymore Hotel, 
Atlantie City, N. J. 


June 5-9, 1949 
of Refrigerating 


The American Society 
36th 
Lawrence 


Engineers, 
Spring Meeting—Cruise; St. 
Rivers starting 


and Saguenay from 


Montreal 


June 20-22, 1949--American Society of 
lieating & Ventilating Engineers, Semi 


Annual Meeting, Minneapolis, Minn. 


June 20-24, 1949-—-American Institute 
of Electrical Engineers, Summer Gen 
New Ocean House, 


Swampscott, Mass, 


eral Meeting, 


June 28-30, 1949—Canadian Electrical 
Association, Annual Convention, Banff 
Springs Hotel, Alberta, Canada. 


July 2-9, 1949-—-New York State Asso 
ciation of Electrical Contractors & 
Dealers, Inc., Golden Anniversary Con 
vention, Saranac Inn, N. Y. 


August 23-26, 1949-—-American Institute 
of Electrical Engineers, Pacific Gener- 
al Meeting, Fairmont Hotel, San Fran- 
cisco, Calif. 
October 11-14, 1949 
ards Association, Annual Meeting, Wal- 
dorf-Astoria Hotel, New York, N. Y. 
October 17-21, 1949-—-American Institute 
of Electrical Engineers, Netherland 
Plaza Hotel, Cincinnati, Ohio. 
October 24-28, 1949—37th 
Safety Congress, Chicago, Ill. 
November 13-18, 1949-—National Elee 
trical Manufacturers Chal 
fonte Haddon Hall, Atlantie City, N. J. 


American Stand 


National 


Association, 


December 4-7, 1949-——The American So- 
ciety of Refrigerating Engineers, 45th 
Annual Meeting, Edgewater Beach Ho- 


tel, Chieago, TL 
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Continued from page 2°47 


D. Gorman, first chairman of the Con 
necticut Chapter, was scheduled to ad 
dress the Seetion on “The History of 
LE.S. in Connecticut,” but he 

did get to speak Unknown to 


never 

Mr 
Gorman, the entire Section conspired 
to surprise him with a dinner meeting 
in honor of his retirement 


from the Hartford Eleetr 


pending 


P Light Com 


pany Secret meeting notices went to 
all members except Mr. Gorman, fea- 
turing “Bert Crorman Nite” ind the 
surprise to Mr. Gorman was quite 
complete 

More than 100° men attended the 
dinner, many of them trom several 
other Sections and Chapters. © M 


toston, 


Svnder, General Electric Co., 
toastmaster. Some of the speak 


honoring Mr 


was 
Gorman’s service to 
and te the LES included 
Vice-President of the 
Light Co, S. G 


ers 
lighting 
R. D. Cutler, 
Hartford Eleetru 
Ilibben, Westinghouse Electric Corp., 


hloomfield, da J. M. Keteh, Gen- 
eral Electne Co., Cleveland, Ohio, 
Preston S. Millar, Electrical Testing 


New York City, C 


Laboratories, Ine., 


‘ Keller, Holophane Co,, New York, 
Lawrence W ilker, General Electric 
Co,, Bridgepert, Conn., G. W. Beals, 
Miller Co. Meriden, Conn... among 
others 


Mr. Gorman was presented with a 


traveling bag and an engraved pen 
and penet set, as a from the Con 
necticut Section members 

Hartford, Connecticut had its first 


Planned Lighting Show this past win 


ter. and though report of it Was de 
laved, some details are well worth re- 
cording. The first full-seale lighting 
show since 1937 in Conneetieut, the 


exhibition held at the Hartford 
Times Radio Center and drew an at 
than 15,000 during 
Twenty differ- 


was 


tendance of more 


the three day sessions 


ent manufacturers exh hited at the 
show. The committee in charge was 
V. J. Ocllette, Chairman: with W. D 


Gorman, Hartford Eleetrie Light Co.; 
P. V. Havden, Connecticut Light and 
Power Co.; and S. F. Mac Lean, United 


Illuminating Co. All of the committee 
personnel were members of the Con- 
necticut Section of LES. and their 
companies, who sponsored the <how, 

Member- oft the See 


are Sustaiming 
ety 
New York 


The March meeting of the New York 


Section was a unique program devel- 
oping from the Section’s Technical 
Forum (Study Club) programs Dur 
ing the year, the Technical Forum, 


which held its studies in the afternoons 
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preceding the regular Section meetings, 
based all of its some 
technical aspect of color and its rela- 
Leading authorities 


progratis on 


tion to lighting 
in this field were the principal speak- 
and a valuable Forum on 
Color was developed. 

For its Mareh program, a symposium 
of these programs Wis presented, spon- 
sored jointly by the Section and the 
New York Forum. Four 
chief color problems were diseussed : 

“Development of Color Standards; 
Technieal Advances in Color Engineer 
ing in the Manufacture of Ilaminants; 
Surface Color Problems Related to 
Paints and Textiles; The Consumers’ 
Side of the Color Picture. 


ers very 


Technical 


color experts partierpat 
ing I. H. Godlove, Director 
of Research, General Aniline and Film 
Corporation; Eugene W. Commery. 
Director of Residential Lighting, Gen 


Technica! 
were: Dr 


eral Electrie Company; Carl Foss, 
Color Research Engineer and Con- 


J.: B. I. Stearns, 
Seetion, 


sultant, Princeton, N 
Assistant 
Research Department, 


Physies 
Caleo Chemical 


Director, 
Division, American Cyanimid Com 
pany, Bound Brook, N. J., and Fred 
erick H. Rahr, President, Rahr Color 
Clinie, New York, N. Y. 

With Mr. Foss as Moderator tor 
the these recognized au 
thorities reviewed and continued their 
diseussions developed previously at the 
Technical Forum meetings. 


Francisco 


officers of LE.S. have 


Some of the 


heen urging fer some time a closer 
liaison with the eleetrieal contracting 
field. They felt that the Society's pro- 


grams had much of value ter electrical 
contractors and viee 

It is interesting te 
that the Northern 
at its February 10 


note, therefore, 


California Seetion, 


meeting, devoted 


its entire program to this very) pur 
prose Featured at the meeting Was 
William J. Varley, exeeutive manager 


of the San Francisco Electrical Con 
spoke on, 
Illumina 


W he 


Place in 


tractors 
“The 
tion.” 

Hie said that opportunity exists for 


Contractor's 


eontracting organizations te develop 


their own lighting design staffs and 
cales forces. He announced also that 
the National Electrieal Contractors 
\ssociation intends to remove the ex- 
emption yposed on lighting equip 
ment in the asseciation’s program for 


workmanship 
Some 


guaranteemg members’ 


for one vear after installation 


100 TELS. members and electrical con 
tractors attended this interesting pro- 


eran 
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IDEAS FROM OTHER 
SecTIONS AND CHAPTERS 


im- 
vartous 


It is interesting to note, from 
personal headquarters, the 
ideas different Sections and Chapters 
have for encouraging attendance; 
making their I.E.S. organization a 
real civie asset, making their programs 
pleasant as well as instructive, and in 
numerable other things. For example: 

The Chieago Section has instituted 
a coffee and doughnuts social hour fol- 
A second- 
ary benetit from the 
grams has been good fellowship and a 


lowing its regular meeting. 


attending pre- 


closer acquaintance with other Section 


members 


The Michigan Section uses one page 


of its program notices for “LES 
Notes.” These list Regional Conference 


dates, a reminder (with page numbers) 
about the French Lick Con- 
ILLUMINATING ENGINEER- 
nleas on next year’s 


to read 
terence in 
ING, asking 
programs and other pertinent and in- 


tor 


teresting items 


Section, among other 


chairmen, 


The 
and 
have regularly assigned chairmen for 


Oregon 
more usual committee 
such activities as home lighting, school 
lighting, data sheets and an historian, 
thus using member talent and special 
the the 


Section program 


interests tor goml ot whole 


Milwaukee 

notice 
list of 
programs, giving time, place and sub- 
ject. It (as Mil- 
waukee planned) established 


Chapter, with its 
back in October, 
the entire year’s 


The 
first meeting 
enclosed a 
eleven programs 
ean be 
that far ahead of time, It seems a good 


way of getting advanee billing. 


The Montreal Section meeting no- 
tices prominently feature both the eur- 
rent and the next 
one coming up. They feel it keeps the 


date open for their next meeting. 


meeting program 


The Georgia Section has a different 


design for each meeting notice the 
motif tving in with the type ot pro- 
gram. Their first notice of the year, 
was a rephea of the cover 
of Time theme, “It's Time 
for LES.” December had a Christmas 


motif and subsequent notices were ap- 


for instance, 
magazine 


propriate to the meeting subject. 

The Ottawa Chapter notice devotes 
its three-fold space to 
brief local 


one column ot 
“Couneil Fire Gleamings” 
and Chapter news 

The Utah Chapter, relatively new in 
the family, saves funds with a meeting 
neatly LES. sta- 


Very arresting, too. 


notice printed on 


thonerv. 
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MEMBERS } 


At the meeting of the Council Exee- 
utive Committee held on Mareh 9, 
1949, the following elected to 
membership : 


were 


BALTIMORE CHAPTER 
Associate Members: 
Cornblatt, Sol 3010 W. 

Ave., Baltimore, Md. 
Cremona, Frank P., 744 Poplar Grove, 
Baltimore, Ma. 
Street, Bernard H., 
ing Supply Co. 
Skrupski, John, Broadway 

Co., Baltimore, Md. 
Weisblatt, Joseph D., D. & H. Eleetrie 
Co., Baltimore, Md 


Garrison 


Baltimore Light- 
Baltimore, Md. 
Electrie 


Bririsn Conumpia CHAPTER 

Associate Members: 

Gordon, D. S., B. C. Electrie Railway 
Co., Ltd., Vaneouver, B. C., Canada 

McGregor, Miss, B. Eleetrie 
Railway Co., Ltd., Vancouver, B. C., 
Canada 

Manlove, B. G. W 
Vancouver, B. C., Canada 

McRoberts, Harvey MeRoberts 
lectrie Co., Vancouver, B. C., Can- 


Freeman & Sons, 


ada 

Thornton, R. C.. B. C. Fluorescent 
Sales & Service Ltd., Vancouver, B. 
C., Canada 

Student Member: 

MeCorquodale, Wim. A. HL, University 
of British Columbia, Vancouver, B. 


Capital Secrion 
issociate Member: 
Bransdorf, Richard R., Doubleday-Hill 
Electrie Co.. Ine., Washington, D. 


Central New York CHAPTER 

fsseciate Members: 

Cortright, Wilbur S., Cortright 
trie Co., Ithaea, N. Y. 

Lee, Fred N., Lee of 
Ithaca, N. Y 

Norton, William C., 
Co., Ithaea, N. Y. 

Sayles, Charles 1. Prof., Cornell Uni- 
versity, Ithaca, N. Y. 


Elee- 


Ithaea, Ine., 


Norton Electrie 


Secrion 
Vember: 
Gilman, Brice E., Standard Oil Co., 


Whiting, Indiana 


M mbe rs: 

Chindlund, Herman J... Samuel R. 
Lewis & Associates, Chicago, TIL. 
Front, Henri S., Electrie 
Products, Ine., Chieago, Tl. 
Kallevang, Charles J., Curtis 

ing, Ine., Chicago, Tl. 


Associate 


Sylvania 


Light- 


aprit 1949 


Kralovee, Edward M., S. R. Lewis 
& Associates, Chicago, Il. 

Musser, A. R., Central Illinois Electric 
& Gas Co., Rockford, Il. 

Pollard, Owen W., Central Illinois 
Electric & Gas Co., Rockford, IL 
Ross, W., Sylvania Electrie 

Products, Ine., Chieago, Il. 


are 
Creorge 


CLEVELAND SECTION 
Members: 
Blaisdell, Leonard T., General Eleetrie 
Co., Cleveland, Ohio 
Smedley, R., The 
Cleveland, Ohio 


Glidden Co., 

issociate Members: 

Hill, Edwin, Allen Electrie Co., Cleve- 
land, Ohio 

Kleinsmith, Carlton W., The Bell Elee- 
trie Co., Cleveland, Ohio 


Student Members: 
Brampton, Victor E., Case Institute 
of Technology, East Cleveland, Ohio 
Gleiser, Norman B., Case Institute of 
Technology, Cleveland, Ohio 
McCord, Institute of 
Technology, Cleveland, Ohio 
Neubecker, Thomas Forest, Case Insti- 
tute of Technology, Cleveland ,Ohio 
Oerthel, Robert H., Case Institute o 
Technology, Cleveland, Ohio 
Potieny, Institute 
Technology, Cleveland, Ohio 


Marcus, Case 


Joseph, Case 


CONNECTICUT CHAPTER 

Member: 

Estler, Kenneth E., Holophane C 
Ine., New York, N. Y. 

issociate Members: 

Flood, Wm. P., Hill & Harrigan, 37 
Whitney Ave., New Haven, Conn. 
Myers, John S., Light & 
Power Co., Thompsonville, Conn. 
Ober, Richard P., Unadeo Mfg. Co., 

New Haven, Conn. 

Procopion, 
Electric 
port, Conn. 

Richards, William FE. A., The Connee- 
tieut Light & Power Co., Greenwich, 
Conn. 


Conneeticut 


Eastern 
Bridge 


Samson John, 


Construction Co., 


Domestic Non-Seerion 

Ve mbe rs: 

Ellis, George J., 
Birmingham, Ala. 

Morris, 
Co., Birmingham, Ala. 

M mbe 

Wiseman, Robert Swern, Mississippi 
State College, State College, Miss. 


General Electrie Co., 


George Alabama Power 


Eastern PENNSYLVANIA CHAPTER 
Issociate Members: 
Austin, Raymond C., 
Bethlehem, Pa. 
Blackford, W. F., Line Material Co. 
of Pennsylvania, East Stroudsburg, 


Austin Bros., 
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Shollenberger, Howard A., Stony 
Creek Mills, Pa. 

Sprague, C. H., International Corre- 
spondence School, Seranton, Pa. 

Stover, Jacob R., Pennsylvania Power 
& Light Co., Sellersville, Pa. 


FLoripa CHaAprer 
issociate Members: 
Shields, H. R., General Electrie Sup- 
ply Corp., Miami, Fla. 
Sloan, Alfred E., General 
Supply Corp, Miami, Fla. 
Swanson, O. F., Graybar Electrie Co., 
Inc., Miami, Fla. 

Pearson, J. T.. Westinghouse Electric 
Supply Co., Miami, Fla. 

Pettus, J. A., Graybar Electrie Co., 
Ine., Miami, Fla. 

Upson, N. W., Graybar Electric Co., 
Ine.. Miami, Fla. 


Electric 


Foreign 

Me rs; 

Dawes, Stephen M., British Thompson 
Houston Co., London, England 

Egli, Ernst M., Trading Co., 
Ltd.. Zarich, Switzerland 

Martelli, Giovanni, 
Zecea, Bologna, Italy 

Wyborn, J., Duralite, Ltd., London, 
England 


Lssociate 


Sisma, Via Della 


SECTION 

tssociate Members: 

Branham, Robert W., A. Thomas Brad- 
bury, Atlanta, Ga, 

Pollard, Thomas V., Walton & Pollard 
Eleetric Co., Griftin, Ga. 

Rei, Harry D., Crouse-Hinds Co., 
Syracuse, N. Y. 

Hlamivrosx, ONTARIO CHAPTER 

Issociate Members: 

Dynes, John Dynes Electrie Co., 
Ltd., Hamilton, Ontario, Canada 
Morgan, J. F., Mereury Mills, Ltd., 

Hamilton, Ontario, Canada 


Heart or America Srerion 

fssociate Members: 

Davis, Wilbert, General Electric Sup- 
ply Corp., Joplin, Mo. 

Erskine, Vineil E.. Central 
Agency, Wichita, Kansas 

Everitt, Robert S., Everitt-Bleistein- 
Assoviates, Kansas City, Mo. 


Sales 


lowa 

Member: 

Huntington, Robert A., lowa Power & 
Light Co., Des Moines, lowa 

{ssociate Member: 

Merkel, Carence H., Crescent Eleetric 


Supply Co., Burlington, Towa 


MicHiGan 
M rs; 


MacFarlane, Harry M., Madison Elee- 
trie Co., Detroit, Mich. 
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Eeclestone, John S., 3. P. Eeclestone 
& Sons, Ine., Detroit, Mich. 

Hall, Frederick L., Jahr & 
Dearborn, Mich. 


Lyman, 


MILWAUKEE CHAPTER 
Me 
Smvthe, Robert L., Line Material Co., 
Milwaukee, Wis, 


tsseciate Member: 
Henningfeld, Don S.. Northern Light 
Milwaukee, Wis 
MonTREAL 


Vemiers: 

Lushington, i 
Electric Co. Ltd, St 
Canada 

Williamson, W 
Electrie Co., St 
Canada 


Canadian General 


John, N. B., 


inadian General 


John, N. B., 


Members 
Baker, E. W., Eleetrie Ltd., 
Montreal, Quebee, Canada 
Dennis, R. L., Northern Eleetri 
Ltd., Montreal, Quebee, Canada 
Doucet, C. J., Canadsan Laco Lamps, 
Ltd.. Montreal, Quelee, 


G. da M 


Shortall 


Ltd., St. John, N. B., Canada 
Methe, Mare, Que hee Power Co., 
Que bee, ¢ inada 


Webb Electric 


Canada 


Smith, George E., The 

Co., St. John, N. B., 
*, Consolidated Paper 
Port Alfred, Quebee, 


Tousignant, ¢ 
Corp 
Canada 

Student Member: 

Gartshore, J. W.. MeGuill University, 
Montreal, Quebee, Canada 

New 

Member 

Mevers, George A., 
Produets, Ine., Danvers, 

Vembers: 
Andreas W.,, 
Electrix Co., 


ENGLAND SeevTion 
Sylvania Electric 
Mass 


ssociate 
Blackburn, 
County 
Mass 
Davis, Clifford W.. Champion Lamp 


Plymouth 
Plymouth, 


Works, Lynn, Mass 
New York 

{ssociate Vembers: 

Field, Walker, Warner-Leeds Co., New 
York, N. Y 

Lundquist, Oliver, Lundquist Asso 
ciates, New York, N. ¥ 

MeKee, George HL, G. MeKee, 
Ine.. Mount Vernon, N. ¥ 

O’Brien, John P.. Herbert G. Martin, 
Co., Yonkers, N. ¥ 

fattner, Solomon, Cold Cathode Light- 
ing Corp. New York, N.Y 


Sachs, Century Lighting, 
Ine.. New York, N.Y 

Voorhies, D. Lamp Dept General 
Eleetre ¢ Albany, N. Y 


TELECAST 


Onw Seerion 
Associate Members: 
De Long, Beattie M., The Cineinnati 
Gas & Electrie Co., Cineinnati, Ohio 
Dickason, Russell University 
of Cincinnati, Cincinnati, Ohio 
Lewis, Frank L., The Miller 
Meriden, Conn. 
Novasie, 


Light Co., 


James, 
Co., 


George, Power 


Dayton 
Dayton, Ohio 


Student Members: 

Albright, Wesley, University of Day- 
ton, Dayton, Ohio 

Chong, Albert S. C 
Dayton, Dayton, Ohie 

Clune, Carmel R., University of Day 
ton, Dayton, Ohio 

Groszewski, Daniel 
Dayton, Dayton, Ohio 

Hentz, Wm. G., University of Cinein- 
nati, Cincinnati, Ohio 

Hose, Riehard L., Massillon, Ohio 

Krause, Manfred, University of 
cinnati, Cineinnati, Ohie 

Kroemer, Karl E., Jr. University of 
Dayton, Dayton, Ohio 

Lowry, Ned W., University of Dayton, 
Dayton, Ohio 

Mareel, E. Thomas, University of Cin- 
cinnati, Cineinnati, Ohio 

Meier, Herbert J., University of Day- 
ton, Dayton, Ohio 

Schilmeister, Gordon J., University of 


University of 


University of 


Cin- 


Cincinnati, Cineinnati, Ohio 
Wheelock, William I., University of 
Dayton, Dayton, Ohie 


SECTION 

mie ra: 

Charles L., Pennsylvania 
Power Co.. New Castle, Pa. 

Hooks, Vernon G., Keystone Electrical 

Butler, Pa. 


Acheson Mfg 


Associate 


Goodman, 


Supply Co., 
Wagasky, William E., 
Braddock, Pa. 


Rocky Mountains CHAPTER 

Members: 

Lyle M., The Albert Sechrist 
Mtg. Co., 


Darger, Stanford P.. General Eleetrie 


Denver, ‘olo. 


Supply Corp., Denver, Colo. 


CALirorNIA SECTION 
Ve vs 
Butler, 


ministration, 


Aeronautics Ad- 
Angeles, Calif 


W., Civil 
Los 
fssociate Members: 
Helms, Wm. A., Hollywood Whole 
sale Eleetrie Co., Hollywood, Calif 
Imhof, Erwin J.. Manufacturers Mar- 
keting Service, Los Angeles, Calif. 
Potter, Merle A.. Smoot-Holman 
Inglewood, Calit 
Donald P 
Los Angeles, 


Ik pt of Water & 


Calif. 


Ryan, 


Power, 
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Sourn Texas CHaprTer 
Associate Member: 


Henry, B. W., Reichardt Eleetrie Co., 
Houston, Texas 


SOUTHWESTERN SECTION 
Associate Members: 
Bruton, Kenneth L., Southwestern 
Publie Service Co., Amarillo, Texas 
Woodall, Eugene C.. Marlin Asso- 
ciates, Dallas, Texas 


TeNNeESSER VALLEY CHAPTER 

Me 

Simpson, J. L., Jr, Marr & Holman, 
Nashville, Tenn. 

Associate Member: 

Gale, May Love, Tennessee Valley 
Authority, Eleetrical Development 
Branch, Nashville, Tenn. 


ToRONTO SECTION 

Me 

Scott, L. G., Hudson's Bay Co., Win- 
nipeg, Manitoba, Canada 

Student Members: 

Fancy, W. S8., University of Toronto, 
Toronto, Ontario, Canada 

MacPherson, Peter A., University of 
Toronto, Torento, Ontario, Canada 

Uran CHaprer 

Associate Member: 

Atkins, Livingston 
Products 
City, Utah 

Western New York Section 

Member: 

Abbott, Francis R., Graybar Eleetrie 
Co., Ine., Buffalo, N. Y. 


Jr, Electrical 
Consolidated, Salt Lake 


Current Articles on Lighting 

The following list presents titles and 
souree ot eurrent ar- 
ticles on lighting and allied subjects 
which have appeared in recent issues 
of nationally known magazines having 


publication of 


a wide ecireulation. 

“High Quality Lighting High Work- 
ing Efficiency,” Electrified Industry, 
March, 1949, p. 5 

“Sure This Lighting Makes the Work 
Better.” Electrified Industry, March, 
1949, p. 31 

How Wheat Becomes Flour, FElectri- 
fied Industry, March, 1949, p. 50 

Lights Aid Cleanliness, Electrified In- 
dustry, March, 1949, p. 58 

“It's Just Like Outside,” Electrified 
Industry, Mareh, 1949, p. 64 

Colour and Lighting in Factories and 
on Machines, Light Lighting, 
January, 1949, p. 136 

Planning the Classroom for the Ele- 

School, by R. Gommel 

Board Journal, 


and 


mentary 
Roessner, School 
Mareh, 1949, p. 37 
Gleaming Color for Hope Gas Com- 
pany’s Power Plant, by W. W. Arm- 
ISA 
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Acme Electric Corp. 
Cuba, N.Y 


Admiral Lamp Manufacturing Corp. 
2430 Se. Ashland Ave. Chicago, I! 
FP. Schwartz 


Comstock 


Ad Transf Co. 


1122 W 


Chicago 40, 
Hirsch Epstein 


Catalpa Ave 


Alabama Power Co. 


Birmingham, Ala 


All Bright Electric Products Co. 
1917-25 N. Kedzie Ave, Chicago 18, Ill 
Mar Kleim 


Corp., Ltd. 
Ont.. Canada 
D. W. Patterson 


George L. Morris 


A tea Bl 4 


Pape Ave 


Corp. 
forth Lamon Ave... Chicago 30. 
J. W 


Lewis 


rp. 
5407 Broadway, Chicago, Rusnak 


A Sterili Co. 
Erie, Pa Horace Ww 


Appleton Electric Co. 
1701-1729 Wellington Ave 


ilerander 


Chicago 13, I 
Nils A. Tornblom 


Arkansas Power & Light Co. 
Simmons National Bldg, Pine Bluff, Ark 
Max Sudduth 


Art Lamp Corp. 


1750 W. Fulton Chicago 


The Art Metal Co. 
1814 E. 40th St. Cleveland Ohio 
tieorge 
Artistic Lamp Manufacturing Inc. 
195 Fourth Ave New York 16, N 
Myron 


Bausch & — Optical Co. 
Rochester 2, N David I 


Benjamin Blectric Mfg. Co. 
Des Plaines, Il John H 


Blue Ridge Glass Corp. 
Kingsport. Tenn J. a 


Board of Water and Electric Light Com- 
missioners 

116 W. Ottawa St PO. Bex 570 
3, Mich John D 
Boston Edison Co. 


39 Boylston St Beston 12 


Glatthar 


erlmutter 
Williams 
Waterbury 


Lewis 


Lansing 
Malnight 


Mass 
R. B. Brow 


Bright Light Reflector Co., Inc. 


Fairfield & State, Bridgeport 5, Conn 


Brockton Edison Co. 
16 Main St.. Brockton 67, Mass 

W. A. Forbush 
Buffalo Niagara Elec. Corp. 
Buffalo 3, N.Y Jack F 


Bdward F. Caldwell & Co., Inc. 
101 Park Ave, New York 17, N. Y 
1 


California Electric Power Co. 
P.O. Box 512, Riverside, Calif 
ws 


Parsons 
Caldwell 


Fleming 


Cal-Lite, Inc. 
12600 S. Yuken Ave, Hawthorne, Calif 
N. L. Urelea 
Calpa Products Co. 
4116 Chester Ave., Philadelphia 4, Pa 
Paul C 


Cambridge Electric Light Co. 
46 Blackstone St., Cambridge 39, Mass 
Reginald H. Bowman 


Caliss 
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Canadian General Elec. Co., 7 


2 King St., Toronto, Ont M. Love 


Canadian Laco Lamps, Ltd. 

745 Guy St., Montreal, Que J 
Line Materials, Ltd. 
Station H, Toronto 13. Ont.. Canada 

Messinger 
Central Hudson Gas and Elec. Corp. 
50 Market St., Poughkeepsie, 


Thomas 


Postal 


Derter 


Central Dlinois Light Co. 

116 Jefferson Ave. S.. Peoria 2. Il 
RK 

Central [linois Public Service Co. 

607 E. Adams St., Springfield, Il! Palm 


Central Maine Power Co. 


4 Green St., Augusta, Maine 


Central New York Power Corp. 
100 Erie Boulevard W Syracuse, N.Y 
L. MeCormac 


Central Power & Light Co. 


P.O. Box 2121, Corpus Christi, Texas 
James M. Williams 


Champion Lamp Works Div. of Con- 
solidated Electric Lamp Co. 
600 Broad St., Lynn, Mass. Ellery Raddin 
Chicago Miniature Lamp Works 
1500 North Ogden, Chicago, IN 
Edward M 
Cincinnati Gas & Electric Co. 
Fourth & Main Sts.. Cincinnati 1, Ohie 
J. R. Hartman 


Dallas 


Roland W. Hess 


Pollock 


Circlite Corp. 
118 Soe, Clinton St., Chicago, Il 


George 


City of Burbank, California 
Service Department 
174 W. Magnolia Boulevard. Burbank, Calif 
J. MeCambridge 
City of Glendale Public Service Dept. 
11% N. Glendale Glendale 6. Calif 
P. Diederich 


City of Riverside Electric Light Dept. 
1854 Mulberry St Riverside, Calif 
L. W 


Dept. of Lighting — 


Public 


(rrayaon 


City of Seattle, 
Puget Sound 
1015 Third Ave Wash 
Colonial Electric Products Co., inc. 
1115 Market St. E. Paterson, N. J 
Wallace M 


Colonial Premier Co. 
466 W. Superior Chicago 10, IN 
Richard 


Seattle 4 
Spowart 


Wood worth 


Weis 


Commercial Light Co. 
841 W. Washington Bivd., Chicago. Ill 
Vichael R. Fine 

Commonwealth Edison Co. 
72 W. Adams St., Chicago 90, ID 
Ralph @ 


The Connecticut Light & Power Co. 
250 Freight St.. Waterbury 91, Conn 
Conowingo Power Co. 

118 North St., Elkton, Md iK 


Co. of Y¥., Inc. 
New York 3, N 


Raymond 


firanger 


4 Irving Place 
nee Law 


Consolidated Gas, Elec. Light & Power 
Co. of Baltimore 
100 W. Lexington St.. Baltimore 1, Md 


RK. H. Tillman 


212 Michigan Ave. W., Jackson, Mich 


D. E. Karn 
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c Public Power Co. 
1452-25th Ave. Columbus, Nebraska 
W. H. Sinke 
Corning Glass Works 
Corning, N. Y A 
Coyne Electrical School, Inc. 
500 So. Paulina St., Chicago 7, Ill 
John Hanan 
Crescent Electric Supply Co. 
765 Iowa St., Dubuque, Iowa 
Titus B 


8. Tylor 


Schmid 

Crouse-Hinds 

Syracuse 1, N. A. H. Clarke 

Crouse Hinds oa of Canada, Ltd. 

7 Labatt Ave., Toronto, Ont PF. R 

Curtis Lighting, Inc. 

6135 W. 65th St. Clearing Station, Chicago 

38, In Darwin Curtis 

Curtis Lighting of Canada, Ltd. 

195 Wicksteed Leaside, Toronto 12, 

Ont H. L. Wright 

Cutler Light Manufacturing Co. 

2026-28 N. 22d St., Philadelphia 21, Pa. 
Robert T. Cutler 

Dallas Power & Light Co. 


1506 Commerce St., Dallas 1 


Jeflery 


Texas 
W. G. Moore 
Day-Brite Lighting, Inc. 
5401 Bulwer St., St. Louis 7, Mo 
D. J. Biller 
The Dayton Power & Light Co. 
25 No. Main St., Dayton, Ohio 
H. 8. Nonneman 
Dazor Manufacturing Corp. 
4483 Duncan Ave., St. Louis 10, Mo 
P. L. Read 
Delaware Power & Light Co. 
600 Market St., Wilmington 99, Del 
W. A. F. Pyle 
Dept. of Water & Power, City of Los 
Angeles, Bur. of Power & Light 
Box 3669 Terminal Annex, 207 So 
Los Angeles 54, Calif Hf 
Detroit Edison Co. 


2000 Second Ave., Detroit 26 


Broadway, 
P. Garman 


Mich 
L. BE. Tayler 


2250 E 


Co. 
Detroit 11, Mich. 

W. Clifton Randall 
Dobkin Electrical Supply Co. 
329 W. Madison St., Chicago, II. 

Jerry Dobkin 

B. I. duPont de Nemours & Co., Inc. 
(Pabrics & Finishes Div.) 
Wilmington 98, Del NS 
Duquesne Light Co. 
435 Sixth Ave., Pittsburgh 


Steel P 
Grand Blvd., 


W. Quisenberry 


Ousler 


Duro Test Corp. 
2321 Hudson Blvd., Bergen, N. J 


James L. Cox 


North 


Bastern Pixture Co., Inc. 
170 Vernon St., Boston 20, Mass. 


Louis Gilman 


Bast Side Metal Spinning & Stamping 
Corp. 
1wWw New York 1, 


34th St 
M 


Kremer 
Ebasco Services, Inc. 
2 Rector St., New York 6, N. Y. 
Bfengee Electrical Supply Co. 
671 W. Washington St., Chicago 6, Il 
Louis Coleman 
Puhlicati Inc. 
Wis. 
N. Dudley 
Electrical Testing Inc. 
79th St. & Fast End Ave., New York City 21, 
F Preston S. Millar 
Blec. Service Mfg. Co. 
17th & Cambria Sts., Philadelphia 32, Pa 
E 


Parrott 


Inf, 


El 
20 E. Miflin, P.O, Box 232 


A. Leinroth 
Blectric Supply Corp. 
701 W. Jackson Blvd., Chicago 6, IN. 
L. B. Mangione 
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Blectro Manufacturing Corp. 
2000 W. Fulton St., Chicago 12, II. 


L. K. Schoenbrod 
troli . Comp Ltda. 
5849 Boyer St.. Montreal, Que, Canads 


John lasenman 
Bnder Manufacturing Corp. 
260 West St.. New York 13, N. Y¥ 

Jules Levenstein 
Englewood Electrical Supply Co. 
5801-03 So. Halsted St. Chicago, Il 

Ray 

Pamous Fluorescent Light Co. 


O Leary 


762 N. Ogden Ave Chicago 22, Il 

Jack R. Stone 
Pederal Electric Company, Inc. 
#700 S. State St.. Chicago, Il 

John H. Goehat 


Fitchburg Gas & Electric Light Co. 
$37 Main St... Fit Mass 
rm t Bquip t & Mfg. Co. 
Cleveland 14, Ohix 
Leonard 8S. Freeman 
Flnorescent Maintenance Co., Inc. 
1480 S. Robertson Blvd. Los Angeles 35, 
Calif Leonard K. Black 


Fluores-O-Lite Co. 


Neal 


chburg 


Superior Ave 


Evans Terminal, No. Broad St., Hillside, N. J 
Meyer H. Sdverman 

The Fostoria Pressed Steel — 

Fostoria, Ohix L. Bates 


A. Framburg & Co. 
2 Ave Chicago 24. Ill 
Stanley A. Framburg 


The France Mfg. Co. 


10325 Berea Rd Cleveland 2, Ohi« 


J. H. Mayne 
The Frankelite Co. 
1425 Rockwe Ave, Cleveland 14, Ohio 
Dave Frankel 
Pranklin Design Service, Division of 


Safeway Stores, Inc. 
4th & Jackson St P.O. Bex 660, Oakland 4 
Calif HJ. Dutton 
The 
27-401 Bridge Pla Long Island City, 
N.Y Theo. J. Brassel, Jr 
Gallagher- Blectric Co., Inc. 
712 N. State St hicago 1 I 
Frenk A 
—s City Plating & Mfg. Co. 
; No. Ashland Ave, Chicago 22 


s Nort 


Gallagher 


Harney 


a. 
General Blectric Apparatus Dept. 
General Electric Co.. Lamp Dept. 
Nela Park, Cleveland 12, 

Willard C. Brown 
Genesas Supply 
iar ‘ n A igeport 


General Co. 


14 Delar ark 


Vethan H. Eglowstewmn 
General Outdoor Advertising Co., Inc. 
Be. Loo St. RE. Nevius 
The Georgia Power Co. 
Electr ling \ 1. Ga 
a 
Gibson Co. 
1919 Pied t ! Atlanta, Ga 
R. R. Gibaon 
Gill Glass & Fixture Co. 
Amber & Tioga Sts, Philadelphia 34. Pa 
Ga 
Gillinder Inc. 
Erie & erty i Y 
Fletch under 
Gleason-Tiebout @lase Co. 
rvial St Brook 22. N. 
Charles W. Gleason 
Globe Lighting Products Co., Inc. 
17 Seventh Ave., Brooklyn, N. Y 


Ieidor Rosenblatt 


Golde Manufacturing Co. 
1214 West Madison, ©} 


G 


ldberg 
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Grand Rapids Store Equip. Co. 
1340 Monroe Ave., N. W., Grand Rapids 2, 
Mich Kenneth C. Welch 
Graybar Electric Co., Inc. 
420 Lexington Ave., New York 
Rayme 
Gulf States Utilities Co. 
Box 2951, Beaumont, Texas 
The Edwin F. Guth Co. 
2615 Washington Ave, St 


Clarence Barron 


Louis 3, Mo 
Fred Guth 
Hartford Electric Light Co. 
266 Pearl St.. Hartford 3, Conn 
Victor Ouellette 
Hawkins Electric Co. 
1447 Washington Bivd.. Chicago 7, I 
R. 
A. Ward Hendrickson & Co., Inc. 
45-17 Pearson St.. Long Island City 1. N. ¥ 
Joseph T. Manucia 
Holdenline Co. 
2301 Seranton Rd Ohio 
Ingraham 


Cleveland 13 


» Inc. 
Nev w York 


Holoph a 
Madison Ave 17, N. ¥ 

Houston Lighting & Power Co. 
P.O. Box 1700, Houston 1, Texas 

Mydro-Blectric Power Comm. of Ont. 
620 University Ave. Toronto, Ontario 

R. L. Hearn 
Hyland Electrical Supply Co. 
700 West Jackson Bivd.. Chicago, Ill 

Chas. H. Weicensang 


Logan 


Clarke 


Illinois Power Co. 


134 East Main St.. (L Box 511 B), Decatur 

70, m Allen Van Wyck 

Dluminating Co. 

2347 E. Nine Mile Road, Hazel Park, Mich 
Bert C. Pretzer 


Towa-Tllinois Gas & Electric Co. 
United Light Bidg.. Davenport, lowa 
John M. Hollingsworth 


Iowa Public Service Co. 


400 Commercial St., Waterloo, lowa 


C. R. Wagoner 
Jeannette Shade & Novelty Co. 
N. Fourth St., Jeannette, Pa H. N. Crock 
Jefferson Electric Co. 
Bellwood, Il L. Mauerer 


Jersey Central Power & Light . 
1 Grand Ave Asbury Park, N 


Thomas R 


Joleco Corporation 


2513 Baldwin St, St. Louis, Mo 

George Ledbetter 
Jones Metal Products Co. 
West Lafayette, Ohio H. Boyer 
— Mfg. & Supply Co. 

So organ St., Chicago 9, I 
J. H. Pahey 

Kahn Manufacturing Co., Inc. 
2051 N. 10th St.. Milwaukee, Wis 


Charles F. Kahn 


Kansas City Power & Light Co. 
PO. Box 679. Kansas City 10, Mo 
John M. Arthur, Jr 


Kansas Gas & Electric Co. 
PO. Bex 204. Wichita, Kans. Hobson 


The Kawneer Co. 
North Front St.. Niles. 
Richard M. Spray 
The Kayline Company 
2480 E. 22nd St. Cleveland 
Eskins 
Kelso-Burnett Electric Co. 
Jackson Bivd.. Chieago 6, IN 
Sigmund A. Hollinger 


Keystone Electric Manufacturing Co. 

2225-36 E. Tioga St.. Philadelphia 34, Pa. 

Leonard M 

The Kirlin Company 
Jefferson Ave 7. Mich 

Ivan Kirlin 


Detroit 


Kopp Inc. 


Swissval F.C. Ashe 
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Kubec Blectric Uo. 
630 W. Jackson Bivd., 


Chicago 6, IL. 
Pred A. Girten 


The La Salle Lighting 2. Inc. 


Buffalo 3, N 
Nelson Zicherman 


Leader Electric Manufacturing Corp. 
1500 N. Kedzie St., Chicago 18, Il 
Walter Glass 


145 Seneca 8t., 


The Leeds & Northrup Co. 


4901 Stenton Ave., Philadelphia 44, Pa. 
I. M. Stein 
The Leland Electric Co. 
1501 Webster St.. Dayton, Ohio 
Harold A. Cline 


Libbey Owens Ford Glass Co., Plaskon 
Division 
211224 Sylvan Ave., Toledo, Ohio 

Dr. M. H. Bigelow 


Light Control Company 


3217 Casitas Ave., Los Angeles 26, Calif 
Staniey E. Lindaht 

Lighting & Lamps 

114 East S2nd St.. New York 16, N.Y 


James Krieger 


Lighting Incorporated 
1834 So. Figueroa St., Los Angeles, Calif. 
Harry Marsh 


Lighting Products, Cc. 
2259 W. Park Ave., Highland Park, I!) 


D. EB. Dunne 


Lightolier Co. 
11 East 36th St.. New York 16, N. Y. 


H. Stolinitz 


Line Material Co. 
800 North St., Wis 


C. Harsh 


Milwaukee 1 


Litecontrol Corp. 

6 Pleasant Watertown 72, Mass« 
Peul H 

Louisiana Power & Light Co. 


142 Delaronde St., Station “A,” New Orleans, 
La C. L. Osterberger 


Lumidor Mfg. Co. Inc. 
4801 E. 50th St.. Los Angeles 11, Calif 
Arthur N. Nielsen 


Lamson 


Luminator, Inc. 


120 N. Peoria Si.. Chicago 7. IN 
Albert L. Arenberg 
T. R. Lyda Manufacturers Rep. 
4922 Washington Bilvd., Indianapolis, Ind 
T. R. Lyda 
Lynn Gas & Blectric Co. 
90 Exchange St. Lynn, Mass James A. Cook 
Macbeth Corp. 
: West 17th St. New York, N. Y 
Norman Macheth 
Malden Electric Co. 
157 Pleasant St Malden, Mass 
Donald S. Bennett 
Markel Electric Products, a 
145 E. Seneca St.. Buffalo y 
L. Ripley 


Markstone Manufacturing Co. 
1917 N. Springfield Ave, Chicago 47, 
M. J. Marke 


La Cie Martineau Electrique Lte. 
24 rue Quebec, Canada 


Henri 
Metalcraft Products Company 


306-08 Cherry St., Philadelphia 6, Pa 
Alex Abel 


du Koi 
Martineau 


Metal Window Institute 


Cheltenham, Pa ivor ge 


Hingston 
Metropolitan Edison Co. 


412 Washington St.. Reading, Pa 
J. Ingram 


Metropolitan Electrical Supply Co. 
N. Jefferson Chic 


¢ 


‘H J. Privat 
Midwest Chandelier Co. 


15th & Gentry Sts. No. Kansas City 16, Mo. 
Sidney Lefhoritz 
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The Miller Co. 


Meriden, Conn G. W. Beals 


Mississippi Glass Co. 
New York City 1, N. Y 
BE. H. Hobbie 


220 Fifth Ave., 


Mississippi Power Co. 

Gulfport, Miss RM 

Mississippi Power & Light Co. 

Lampton Building, Jackson 113, Miss 

Henry B 

Manufacturing Co. 

25 Clybourn Ave., Chicago 14, Ill 
Bernard Mitchell 


Shearer 


Sargent 


Mobilite Inc. 
440 Mercer St., Jersey City, N. J 
Sidney Solmor 
Modern Light Co. 
1512 Pine St., St. Louis 3, Mo 
Karl L 
Modern Light & Equip. Co. 
3812 S. Wabash Chicago, IN 
MOL 


Rundberg 


Offenberg 
Moe-Bridges Corp. 
1415 Illinois Ave, Sheboygan, Wis 
G Rainey 

Montana-Dakota Utilities Co. 
831 Second Ave. So., Minneapolis 2, Minn 

W. L. Hayes 
Municipal Light and Power Dept. 
City of Pasadena, California, 302 City Hall, 
Pasadena 1, Calif EB. L. Bettannier 
Mutual Sunset Lamp Mfg. Co., Inc. 
540 Empire State Bldg.. New York 1, N. Y¥ 

Morris Thaw 
The W 


49 WwW estminste r St 


ett Electric Co. 


Providence R. I 
C. R. Broadhead 


Peerless Electric Ltd. 
1090 Pratt Ave., Outremont 


. 4. Van Duzer 
Wm. Penn Fluorescent sana Mfg. Co. 


1639 So. Broad St., Philadelphia, Pa 
William Ranieri 


Pennsylvania Electric Co. 
535 Vine St., Johnstown, Pa 
Frank R. Knowles 


Pennsylvania Power Co. 
19 E. Washington St, New Castle, Pa. 


P. G. Dingledy 


Pennsylvania Power & Light Co. 
901 Hamilton St., Allentown, Pa 
J. M. Stedman 


Pennsylvania Wire Glass Co. 
1612 Market St., Philadelphia 3, Pa 
Dr. Frank W 


The Perfeclite Company 
1457 E. 40th St., Cleveland, Ohio 
Joseph L. Jaffe, Jr. 
Philadelphia Electric Co. 
1000 Chestnut St., Philadelphia 5, Pa. 
H. B. Bryans 
Philadelphia Electrical & Mig. Co. 
1228 North 3ist St., Philadeiphia 21, Pa 
H. L. Weid 


Preston 


Phoenix Giass Co. 
Monaca, Pa D 
Pierce Electric Co. 


367 West Adams St 


Cameron 


Chicago 6, I 
John H. Pierce 
Pittsburgh Plate Glass Co. 
Grant Bldg, Pittsburgh 19, Pa 
R. B. Tucker 


Reflect 


National Chemical & Manufacturing Co. 
Luminall Paint Div. 
May St., Chicago 9, ID 
John Marshall Zix 
National Lighting Products 
221 W. Harrison St., Chicago 24, 11 
D. J. Epp 


3617 So 


Nebraska Power Co. 
720 Electric Bldg.. Omaha 2, Neb 


G. A. Walker 


Nelson-Tombacher Co. 
81 Prospect St., Brooklyn, N. ¥ 
M. J 
New Bedford Gas & Edison Light Co. 
693 Purchase St.. New Bedford, Mass 
W. S. Fenstermacher 

New Orleans Public Service, Inc. 
Baronne St., New Orleans, La 

8. L. Drumm 
New & Light Corp. 
Albany 1 Coburn D 
Northern Co. Ltd. 
1620 Notre Dame St.. West, Montreal 


Tombacher 


Hollister 


Quebes 
P. Labey 
Northern Indiana Public Service Co. 
Gary Div. 
500 Broadway 
Northern States Power Co. 
Minneapolis 2, Minn Cart 7 
Ohio Edison Co. (Akron Div.) 
Akron 8, Ohio 
The Ohio Power Co. 
301-915 Cleveland S. W 


Gary, Ind J. ©. Sackman 


Bremicker 
Hartenstein 


Canton 2, Ohio 
Cc. B. Morin 
The Ohio Public Service Co. 


P.O. Box 6058, Cleveland 1, Ohio 


Oklahoma Gas & Electric Co. 
Box 1498, Oklahoma City 1, Okla 
Omaha Public Power District 
720 Electric Bldg., Omaha 2, Nebraska 
BE. E. Schwalm 
Overbagh & Ayres Mfg. Co. 
411 8. Clinton St., Ch 
rbagh 
Pacific Gas & Electric Co. 
245 Market St.. San Francisco 5, Calif 
O. R. Doerr 
Pacific Power & Light Co. 
522 Public Service Bldg., Portland 4. Oregon 


C. A. Root 
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Co. 
Pittsburgh 22, Pa 
H. C. Zinameister 


403-411 Oliver Bidg., 
Polaroid Corp. 
730 Main St., Cambridge, Mass 
Walter Lown 
Portland General Electric Co. 
Electric Bldg., Portland 5, Ore. 7 
The Potomac Edison Co. 
55 E. Washington St.. Hagerstown. Md 
S. 8S. Bradford 
Public Service Co. of Colo. 
900 Fifteenth St., Denver, Colo G. B. Buck 
Public Service Co. of Indiana, Inc. 
110 N. Iinois St., Indianapolis 9, Ind. 
G. O. Stewart 
Public Service Co. of Northern Mlinois 
72 West Adams St.. Chicago 3, I 
G. K. Hardacre 
Public Service Co. of Oklahoma 
Box 201, Tulsa 2, Okla Cc. N. Robinson 
Public Service Electric & Gas Co. 
80 Park Place, Newark 2, N. J 
#.P.J 
Puget Sound Power & Light Co. 
860 Stuart Bldg., Seattle 11, Wash 
Frank McLaughlin 


W. Pitch 


Steinmetz 


The Pyle-National Co. 
1334 N. Kostner Ave. Chicago 51, II 
rE 


McDowell 
Quadrangle Mfg. Co. 


t2 So. Peoria St., Chicago 7, Ill 
Dwight E. Worrell 


Quebec Hydro-Electric Commission 
107 Craig St West, Montreal, Que 
Paul F. Poitras 


Quebec Power Co. 
229 St. Joseph St., Quebec, Que 
Jean 
Rambusch Decorating Co. 
40 W. 13th St., New York 11, N. ¥ 
Edward Rambusch 


Revere Electric Mfg. Co. 
6009-17 N. Broadway, Chicago 40, Il 
Van N. Marker 
Revere Electric Supply Co. 
757 West Jackson Blvd.. Chicago, Ill 
Floyd 


Saint Jacques 


Fernau 
Ritter Co., Inc. 
400 West Rochester 11, N. 


Gordon K. Cameron 
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Rochester Gas & Electric Corp. 
89 East Ave., Rochester 4, N. Y 
Cc 


Rockland — & Power Co. 
Nyack, N. Y. D. 8 


Rohm and Haas Co. 


222 W. Washington Sq., 


Taylor 
Schaab 


Philadelphia 5, Pa. 
PF. W. Tetzlag 


Ruby Lighting Corp. of California 
1212 So. Olive St., Los Angeles, Calif. 
Ben Ruby 
Ruby-Philite Corp. 
32-02 Queens Bivd., Long Island City 1, N. Y. 
Louis Philips 
Rumsey Electric Co. 
1007 Arch St., Philadelphia 7, Pa. 
T. W. Lauer 
Ryall Electric Supply Co. 


1160 Stout, Denver, Colo CG. O. 


S & M Lamp Co. 
119 West 36th Place, 


Ryall 


Los Angeles 54, Calif. 
Jim Shirreffa 


The Safety Car Heating & Lighting Co. 
P.O. Box 904, New Haven 4, Conn 
Leonard Pierson 


St. Joseph Ry., Light, Heat & Power Co. 
20 Francis St., St. Joseph 2, Mo 
P. O'Connor 


Sand Co. 


Chicago In 
Co.tes N 
Sandel Manufacturing Co. 


3618 So. Loomis Place, Chicago 9, Ill 
A. L. Sandel 


San Diego Gas & Electric Co. 
P.O. Box 1831, San Diego 12, Calif. 
A. E. Holloway 


5050 Foster Ave., 
Sprankle 


Savannah Electric & Power Co. 
Savannah, Ga J. 
Schockett Electric Co. 
1061 Broadway St., Denver 3, Colo 

Carl Schranz, Jr 
Schomer Electric Supply 
164 S. Broadway, Aurora, Ill 

Daniel Schomer 


Davidson 


The Scott-Jaqua Co. Inc. 

316 Indiana Terminal Warehouse 
dianapolis, Ind 

The Albert Sechrist Mfg. Co. 


1717 Logan St., Denver 5, Colo 


K. L 


Bldg., In- 
A. Jaqua 


Francis 


L. J. Segil Co. 
2500 W. North Ave, Chicago, Ill 


Louis Rosenstein 
Shawinigan Water and Power Co. 
600 Dorchester St... W., Montreal, Que 
J. K. Wilson 
The Sherwin-Williams Co. 
101 Prospeet Ave. N. W., Cleveland 1, Ohio 
J. A. Meacham 
The Sight Light Corp. 
P.O. Drawer C, Deep River, Conn 
L. Canfield 
Silvray Lighting, Inc. 
R. K. O. Bidg., Radio City, New York 20, 
N. Y¥. J. M. Gilbert 


Sioux City Gas & Electric Co. 


515 Fifth St.. Sioux City 4, lowa C. R. 


A. L. Smith Iron Co. 
217 Everett Ave., Chelsea, 


Tracy 


Mass. 

Joseph Fishman 
Smoot-Holman Co. 
321 No. Eucalyptus Ave Calif 
A. Hobbs 


Inglewood 


Sola Electric Co. 
4633 W. 16th St., Chicago & 
Marschall 
Solar Light Mfg. Co. 
1357 S. Jefferson St., Chicago 7, Ill 
A. Lazerson 
The Solex Co. Ltd. 
280 Faillon St., West, Montreal, Que 
Leon Be 


Southern Calif. Edison Co., Ltd. 
601 West 5th St., Los Angeles 53, 
G. M 


auchamp 


Calif 
Rankin 
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Ltd. 
Que 
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Southern Canada Power Co. 
155 James St West, Montreal 


George R 


Southern Colorado Power Co. 
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THREE DISTINCTIVE PITTSBURGH PERMAFLECTOR 
FLUORESCENT LUMINAIRES combine maximum lumen 
output and minimum brightness ratios with economical 
initial cost and low installation cost. 


All three “Monroe” Units give both downward and 
upward light distribution and have 35° crosswise and 
25° lengthwise shielding. “Quick release’ fittings 
allow hinging of the baffle-bottom from either side or 
complete assembly removal. Knockouts permit any 
type of installation. Adjustable hangers are available 
for individual or end-to-end pendant mounting. 


“The Monroe” 2-Lamp Luminaires are typical of Pitts- 
burgh Permaflector Quality Lighting Equipment de- 
signed for efficient performance, easy installation and 
simple maintenance. Before you buy or specify—check 
the many advantages of Planned Lighting with Pittsburgh 
Permaflector Fluorescent and Incandescent Units. 


Pillsba ight lector Ceo mpany 


CONDENSED DATA ON ** Zhe Monroe” 


A- LUMINAIRE*—White translucent plastic side- 

Is are firmly secured in one-piece, stamped steel; 

ed-on white enamel baffle-louvers reflector. 
Efficiency —81 %. 


A-5240-AL LUMINAIRE*—Aluminum side-panels and 

louvers d h this unit. Side-penels ere 
longitudinally embossed for added appearence and 
strength. Efficiency —78%. 


A-5240-ST LUMINAIRE*—Entire unit is 20 gauge sheet- 

steel. Transverse louvers and longitudinal reflectors are 

beked-on white enamel. Embossed side-panels are 
beked-on metallic silver-finish. Efficiency 


Die-formed, metal parts assure precision fit, maxi- 
mum rigidity and strength. One-piece construction 
with open bottom allows ready access to wiring 
channels from below when installing the lumi- 
naires. Medalli i ident Monroe, 
superimposed over cross-quills, add a decorative 
note to the ends and conceal knockouts used for 
continvous-runs. 


For Full Details on “The Monroe” 


Send for Advance Notice Sheet A-7. For information on 
other request Cetelogs 


411 OLIVER BUILDING PITTSBURGH 22, PENNSYLVANIA You 
MANUFACTURERS OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 


Permoflector Lighting Engineers in All Principal Cities 
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FOR SCHOOL & OFFICE 
MANY UNIQUE FEATURES 
Permafiector 7 
PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT IS DISTRIBUTED BY BETTER ELECTRICAL WHOLESALERS EVERY WHERE a if 
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CONTACT PLATE IN 


(A SLIGHT TWIST SEATS LAMP PINS) 


POS 


- POPS FIRMLY IN 


Re-lamping G-E Turret * fluorescent lampholders is as easy as that. No need to fit 


the lamp accurately in place. No gadgets to hold the lamp firm, Turret lamp- 


holders actually make re-lamping a one-hand job. 


This easy-maintenance story can be a real sales help to you. Manufacturers 


now using G-E Turret lampholders have found them effective in making sales 


many more are turning to Turrets as the ideal fluorescent lampholder. 


In addition to their sales appeal. you'll find Turrets are built to speed fixture 


assembly. They mount easily on any flat surface —terminal holes are marked for 


and starter sockets are built in. (Turrets are made for 


positive identification 


two- or three-lamp fixtures.) For more information, contact the G-E accessory 


equipment representative in your area, or write to Section (935-487, Construe- 


tion Materials Department, General Eleetrie Company. Bridgeport 2, Connecticut. 


6A 


GENERAL ELECTRIC 


your fixtures will keep customers 
happy long after installation, if you 
equip them with General Electric 
Watch Dog* starters, Watch Dogs 
are the starters that stop lamps cold 
when they begin to blink. They cut 
out the annoyance of flickering 
lamps — prolong starter and ballast 
life. Watch Dogs can be reset easily 
by merely pushing a butten, 


SWITCHES —Turn-type manual start- 
ing fluorescent switches are part of 
the complete General Electric line. 
They are available with coded leads 
attached, for easy wiring and assem- 
bly. Switehes are another point in 
your sales story of “General Electric 
all the way through, from power 
cord to lampholder.” 


CIRCLINE LAMPHOLDERS —To give you 
complete design flexibility on Cir- 
cline fixtures, General Electric offer- 
you two types of lampholders. The 
channel type includes two-point 
mounting complete with starter 
switch and leads. These units are 
furnished with threaded bushings 
for easy assembly. The individual 
type lampholders offer three-point 
mounting—one with leads for elec- 
trical connections, and two for ten- 
sion supports. These are supplied to 
provide more flexibility in design 


GENERAL ELECTRIC SERVICE may be 
able to help you over rough spots 
in*supply and manufacture. If you 
would like information on our wir- 
ing assembly service —if you would 
like to know about our merchandis- 
ing aids —if you would like to know 
more about General Electric com- 
ponents —contact the G-E accessory 
equipment representative your 
area, or write to Section 35-487, 
Construction Materials Department, 
General Electric Company, Bridge- 
port 2, Connecticut. 
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Build more “SELL” into your product with G-E Components | 
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reliable starting 
low operating costs 
full fluorescent lamp life 


use CERTIFIED STARTERS 


® Satisfactory fluorescent lighting perform- 


ance depends to a large degree on the starters you use. 


You are assured best results... in starter life... in lamp life... 


and in maintenance costs ... when you use Certified Starters. 


Certified Starters are made to precise specifications, then are tested 
and certified by Electrical Testing Laboratories, Inc., an impartial authority. 


That’s why you can always rely on Certified Starters. 


® You'll recognize Certified Starters by the Certified 


shield on the case and on each starter. 


Certified Fluorescent Starter Menufacturers 


2116 KEITH BUILDING ° CLEVELAND 15, OHIO 
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As a contractor, I hear the complaints when fixtures prove unsatisfactory. 
I can’t afford repeated customer gripes, so I handle only fixtures 
that are equipped with Certified Ballasts. 


They assure me— 


Full lamp life Quiet operation 
Rated light output Reliable performance 


Certified Ballasts are made to rigid specifications—then tested 
and checked by impartial Electrical Testing Laboratories, Inc. That's 


why they’re really reliable. 


By insisting on Certified Ballasts I keep service worries 


to a minimum and keep my customers happy. 


CERTIFIED 


re, 
ERTIFIED BALLAST MANUFACTURERS 


) 
Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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MODEL NOS. 3021 & 3021-B 


“SLIMLINE” LUMINAIRE 


FOR TWO 8-FOOT FLUORESCENT SLIMLINE LAMPS 


. 


NO. 3021 


MODEL NO. 3021 


An 8-Foot Fixture Packed A —Plus Simple 
The Utmost in Beauty p 


| W#Stallation and Economical Maintenance 


Sectional Another tremendous advance in fluorescent lighting by MITCHELL. This 
_ ~~ Construction outstanding 2 lamp “Slimline” Luminaire combines luxurious new beauty 
, with the maximum in superb illumination. Model Nos. 3021 and 3021-B 
provide instant-starting—no undesirable flickering and no starters re- 
quired. Maintenance costs are greatly reduced with this revolutionary 
new type of lighting. 


Sectional! Construction as- 
sures sofer shipment ond 
easier installation—not pos- 
sible with fragile, hard-to- 
ship unwieldy 8-foot units 
of the ordinary type. 


Designed for easy installation in any commercial interior—either flush 
or pendant mounted, individually or in continuous rows. New sectional 
construction enables MITCHELL Slimline units to be hung by one man. 
Model No. 350 Hinged Louver can be hung on the basic open type fixture 
in just seconds. Swings down on patented “trunk-lock” mechanism for 
Amazingly Flexible Installation easy relamping and cleaning. 


SPECIFICATIONS: This MITCHELL Slimline fixture uses two 8-foot Slimline lamps. 
Available in two types: No. 3021 for 200 milliamp operation and No. 3021-B for 300 
milliamp operation. Sockets are completely concealed in die cast housing. Heavy-gauge 
steel channel finished in durable Baked White Enamel. Die cast end housing, fluted ead 
cover, and metal sides of louver are finished in Satin Aluminum. Overall dimensions 
(without louver): 96',” long; 77s" wide; 5',” high. Basic unit and accessory louver are 
individually packed. Sectional construction permits packing in one compact, easy-to- 
stock, 4-foot carton. No hazards, no struggling with unwieldy ordinary 8-foot units. 
Fixture operates on 110-125 volts 60 cycles A.C. Underwriters approved. 


4-LAMP “SLIMLINE”: MITCHELL “Slimline” Fi t Luminaires are avail- 
able also in 4-Lamp Models (Nos. 3020 and 3020-8), incorporating the exclu- 
sive MITCHELL “Slimline” advantages. Write for plete descriptive li 


MITCHELL MANUFACTURING COMPANY 
2525 CLYBOURN AVENUE, CHICAGO 14, ILLINOIS First Choice 


In Canada: Mitchell Manufacturing Company, Ltd., Toronto, Canada 
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LE.5. PUBLICATIONS 


Available for your lighting reference bookshelf. Items are numbered 
for identification with coupon below. 


(1) LIGHTING HANDBOOh 


One volume, 850 pages. A complete reference guide providing basic information on lighting. For 
architects, engineers, designers and others who plan, install and manufacture lighting systems and 
equipment. $7.50 per copy; $5 in lots of 10 or more. 

1.E.S. Members who have not availed themselves of the privilege of one membership copy at 
$5 may still do so, Add 50 cents for postage if for shipment abroad. 


RECOMMENDED PRACTICES 


(2) SCHOOL LIGHTING. Newest American Standard Practice for help in planning, selling, installing and 
maintaining lighting quality in schools. 


(3) Home Lighting. Recommended Practice. 
(4) Office Lighting. 
(5) Lighting Practices for Stores and Other Merchandising Areas. 
(6) 


Recommended Practice. 


Street and Highway Lighting. American Standard Practice. 
Those above available at 50 cents per copy or in quantity as follows: First 4 copies, 50 cents 
each; next 20, 25 cents each; all over 24, 15 cents cach. 
(7) Industrial Lighting. American Recommended Practice. 1-10 copies, 25 cents each; next 40, 20 cents each; 
over 50, 15 cents each. 


LIGHTING DATA SHEETS 


Actual lighting installations fully ilustrated, covering such subjects as lighting for the metal working, textile, 
automobile and other industries; residential, store and office lighting. Sheets punched for standard binders. 
Series 10 through 13 now available at $1 per series. 


(8) Special. Attractive black leatherette post binder embossed in gold, with capacity for complete file of I.E.S. Light 
ing Data Sheets, $4. 


OTHER I.E.S. PUBLICATIONS: (9) Art Gallery Lighting, 50 cents per copy up to four; next 20, 25 cents; 
over 24, 15 cents each. (10) Standard Method for Measuring and Reporting Illumination from Artificial Sources in 
Building Interiors, 10 cents. (11) Lighting Performance Recommendations for Portable and Installed Residence 
Luminaires, per copy 50 cents. (12) Residential Wiring Design Handbook, 25 cents each. (13) Farmstead Wiring 
Design Handbook, 40 cents each. 


LIGHTING COURSE MATERIAL: (14) Experiments with Light, for science students, 25 cents. (15) Funda- 
mentals of Illumination (outline), $1.00 each; 10 or more 75 cents. (16) Lessons in Practical Home Illumination (outline), 
25 cents. (17) Lighting Design Problems Course (outline), $1.50; 10 or more, $1.25. 


ILLUMINATING ENGINEERING SOCIETY 
Publications Office Date 
51 Madison Avenue 

New York 10, New York 


Please send e, addressed as below, eopies of LE.S. Publications which I have indicated by number. 
My check (money order) is enclosed [} Bill me. 


copies 
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copies 
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New Balla 


FOR 
SLIMLINE 


Big opportunities are ahead in slimline fixtures and they’re aug- 
mented by General Electric's newest line of ballasts, specifically 
developed for slimline lamps. Short and shallow, they fit many 
existing fixtures open up the field for new and improved designs. 

An important feature is terminal-board construction, which cuts 
down assembly and maintenance time. All ballast connections for 
six- or eight-foot fixtures can be made at one time only a screwdriver 
is needed. Leads of exactly the right length can be used _ no splicing 
no wadding — no waste! 

An actual price saving of about 10 per cent is passed along to you 
as a result of inherent design and manufacturing economies. Your 
customers get new built-in improvements, such as reduced wattage 
losses, improved safety factor, and low noise level. All of which adds 
up to the best bargain in ballasts today! 

These ballasts are available in Tulamp ratings for operation of 96T8 
lamps at 200 ma or 300 ma, 64T6 and 72T8 lamps at 300 ma, and 96T12 
lamps at 425 ma. Call your nearest G-E representative today, or write 
for Bulletin GEA-5160. Address Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


LAMPS! 


‘Scey, 


MEET YOUR NEW SALESMEN 


Attach these attractive new identifica- 
tion tags to your fluorescent fixtures 
and see sales come easier. The prom- 
inent G-E monogram registers as a 
symbol of quality with your customers 

gives your fixtures extra sales appeal. 
Your General Electric representative 
will be glad to supply you. 
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HOW TO 
MAKE A WINDOW 


| 


a customer's eve and show him the merchan- 


dise at its best. a show window needs a complete, 


flexible lighting <vstem—like the one above. 


General Electric slimline fluorescent lamps in parabolic 
reflectors bring out color, texture and details of the display. 
They have high eflicieney and provide cool lighting. The 
G-b incandescent lamps raise the over-all brightness of 


the window to draw more attention, And the G-E PAR-38 


section 


projector spot and flood lamps in movable fixtures put 
highlights right where the display man wants them. 


Whether you're designing a show window or a complete 
store, an office, factory or home, be sure to specify Gen- 
eral Electric lamps. That's the easy, sure way to specify 
quality. General Electric makes a lamp for every lighting 
need, all constantly improved by research to STAY 


BRIGHTER LONGER, 


You can put your confidence in— 


GENERAL @@ ELECTRIC 


CHOOSE THE BEST FOR YOUR DESIGN FROM THE MOST COMPLETE LAMP LINE 
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FLUORESCENT REFLECTOR PROJECTOR SHLVERED BOWL 
Many types, sizes, colors or flood lamps. er flood Rugged Indirect st low cost. x 
light where needed. attachment of accessory. 
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Skilled engineering and experienced man- 
ufacturing are needed to fulfill your re- 
quirements for lenses, roundels and other 
glassware. KOPP has had many years of 
specialized experience in the design and 
production of lenses and filters. Conse- 
quently, we are in an ideal position to 
serve you. 

If you will specify the results you want 
to get, we will design the part, make the 
mould, produce and test the lens or other Kopp lenses and color filters 
part and complete your order. 

We will be glad to send you an illus- 
trated booklet describing our service. 


KOPP GLASS, INC. 


GD SWISSVALE, PA. 


To assure top quality glass specify KOPP! | 
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We believe this to be 


most significant development 
mercury lighting years! 


Form 109 luminaire with Holo- 
phone refractor spun-sealed to 


Alzak* aluminum refractor 


Really NEW This is the first luminaire ever designed to take full advantage of 
the light produced by a horizontally burning mercury lamp at the same 
time its uniformly lighted refractor produces more comfortable visibility. 


TURNING PRISMS in the refrac- 
tor redirect light from the house 


LAMP is placed high in the re REFLECTOR hos every square LIFTING PRISMS accurately 


flector to shield it from drivers 
Arc-centering magnets assure 
full life from large mercury lamps 
when burned horizontally. 


inch of its ovate surface core- 
fully designed to direct the 
light downward and laterally in 
an asymmetric pattern. Reflected 
light passes cround lamp for 
more efficient utilization, 


molded into the refractor lift 
the light sending it along the 
roadway. Vertical contro! re- 
stricts the candiepower above 
722 degrees on the driver ap- 
proach sides for driver comfort. 


side of the luminaire into the 
roadway pattern. General Elec- 
tric pioneered this reflector 
prism combination for verti 
lateral control. 


The Form 109 luminaire will burn the 10,000- 
lumen AH-5, 16,000-lumen EH-1, and 21,000- 
lumen FH.-1 mercury lamps. Also, it can be adapted 
for large filament lamps increasing, greatly, the 
possibilities of standardization. For details, ask 
for Bulletin GEA-5142. Apparatus Dept., General 
Electric Co., Schenectady 5, N. Y. 


*Trade mork of the Aluminum Co. of America 


More for Your Street Lighting Dohar! 
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“havea cigar, partner- 


‘AND MEET 
THE NEW “JUNIOR” 
OF OUR FAMILY: 


He's a chip off the old block, all right...the same “radiant glow” appearance 
ond fine precision-planned lighting performance that’s already made the 
original Guthlite* so successful. In fact, “JR.” is the livin’ image of his daddy 
except that he sports a “junior” price tag and has no “Jacknife” Hinge. 


Instead, you merely release two little hooks on either side and the louver 
assembly swings down for easy relamping and cleaning. 


Guthlite* JR. comes in both 2-40W and 2-85W sizes. For complete details, 
request our new Pocket Catalog 46A-I. Where you need a proved performer 
at a popular price, you can really cash in on this husky, handsome youngster 
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MULTI 


Reversible angle reflectors puts the light where 
needed—whether on a small suspended gas sign 
or on the automobile production line. There 
is a size and type of mounting to meet every 
requirement. 


Lighting Equipment Is Our Business 


R.L.M. Industrial Fixtures 

Porcelain Enamelled Diffusers 
Vaporproof and Outdoor Units 
Commercial Fluorescent Fixtures 
Floodlights and Centralized Lighting 
Wiring Devices and Specialties 


Distributed through leading jobbers 


MULTI ELECTRICAL MFG. COMPANY 
4223-43 WEST LAKE ST. CHICAGO 24, ILL. 


FLUORESCENT 
LIGHTING 


Measure the value of an Acme Electric ballast by its performance 
results. More light from the fluorescent lamps because Acme Electric 
bollasts deliver their full rated watt output. Longer lamp life, no 
end blackening. No strobe effect. Noiseless, trouble free operation. 
Standardize on Acme Electric ballasts to maintain the highest level 
of performance in your fluorescent fixtures Bulletin Fl 167 tells why. 


ACME ELECTRIC CORPORATION 


294 WATER STREET CUBA, N. Y. 
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UTILIZE “BORROWED LIGHT” | 


with 


ORIGINAL CORRUGATED GLASS 


Corrugated Glass transmits and extends the usefulness of 
light from one location to another. Brighten that inner office 
by “borrowing” pleasantly diffused light thru partitions 


or screens constructed of this modern material. 


Manufactured by 


Pennsvivania Wire Glass Company 


1612 MARKET STREET PHILA. 3, PA. 
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(Continued from page 15A 


The 25 Outstanding Lighting Achieve- There's No Better Way To Hang 


ments of 1948, by Samuel G. Hib- 


New “Lens-Down Light” for Home =i S ' Here’s a fluorescent fixture installation that 
Lighting, Lamp Journal, February, es Js was fast and easy, required fewer hanger 
949, p. 33 
are 2 rods, and maintains perfect alignment. 


Illumination, Electrical Construction 
and Maintenance, February, 1949, p. 

Wiring Ozoners, by Geo. B. Stone, 
Electrical Construction and Mainte- — = — 
nance, February, 1949, p. S2 | 

Electrical Service in the General Hos ‘ 
pital, Electrical Construction and 
Maintenance, February, 1949, p. 88 

Modern Lighting, Electrical Construc- 
tion and Maintenance, February, 

1949, p. 145 

The Influence of Lighting on Produe 
tion, Lighting Review, De- 
cember, 1948, p. 2 

Lighting the Dri-Glo Mills, by E. L. 

Freeman, Lighting Review, 
December, 1948, p. 5 


An Application of Fluorescent in the 
Home, Lighting Review, De- 
cember, 1948, re 
Lighting the Modern Store, 
Lighting Review, December, 1948, p- 
12 
Lighting Creates the Atmosphere, 
Lighting Review, December, 
1948, p. 15 
Modern Lighting Aids the Warehouse, 
LES. Lighting Review. December, 
1948, p. 16 
New Motiograph-Hall H-1 Are Lamp, 
International Pro jectionist, Febru- 
ary, 1949, p. 19 
Remodeled Men's Store, by Marie Hos S. Patents 
field, Display World, February, 
IM9, p. 32 23 240563 
Spectral Characteristics of Light 
Sources, by Norman MaeBeth and 
Dorothy Nickerson, Journal of the Th did = 
Society of Motion Picture Engi ey it 


neers, February, 1949, p. 157 


with ALL-PURPOSE METAL FRAMING 


You also can quickly, easily and economically build all types of shelving, 
framing, supports, mounts, racks, tables and benches—pipe and cable 
hangers, and fluorescent supports—and many other structures with only 

are wanted to sell efficient <= Here's real “strength without bulk.” Completely adjustable and reusable. 
FLOLITE COLD CATHODE Unistrut is steel channel with a continuous slot. You simply insert the 


Unistrut spring nut at approximate point where you wish to attach an- 
FLUORESCENT LAMPS and other framing member, slide to exact position, bolt and tighten. No drill- 


FLOLITE REFLECTOR UNITS ing or welding required. 
to custom fixture manufactur- Unistrut gives flexibility and installation 


" advantages that can't be attained by old- 
ers. Protected territory. , Write fashioned methods of frame construction. 
us today for full particulars. 


Write for Bulletin No. 40 
MOBECO, INC. wa PRODUCTS COMPANY 


Watertown 72, 1013 W. Washington Boulevard 
Boston Massachusetts Ve, RN Chicago 7, Ilinois Phone MO 6-2665 
Representatives in Principal Cities. 
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A phosphor crystol functions at tor 
efficiency in a flvorescent lamp when its 
otoms are united in a definite pattern. 
Westinghouse scientist tests 
mixtures of né : in the 
Research Laboratory at Bloon iat 

New Jersey. — 


That’s Why Westinghouse Fluorescent Lamps 


WORK SO WELL 
BURN SO BRIGHT 
LAST SO LONG 


yOu CAN 
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Whenever your LIGHTING PLAN calls for one or 
mote of these eleven popularly employed lighting 
units, RLM labeled equipment insures you of 
units made to conform to important standards 
relating to lighting equipment efficiency, ease 
of maintenance and long life. They cover 

(1) Materials (2) Reflection Factor (3) Construction 
(4) Photometric Performance (5) Accepted Criteria 
(6) Auxiliary Control Equipment Standards (7) Con- 
formance to National Electrical Code. # 


No lighting unit can bear this RLM LABEL unless contin- 
uous compliance to RLM specifizations has been deter- 
mined by the Electrical Testing Laboratories. For a 
COMPLIMENTARY COPY Of COMPLETE RLM SPECIFICATIONS 
for ELEVEN INDUSTRIAL LIGHTING UNITS, write any of 
the manufacturers listed below or address your request 
to RLM STANDARDS INSTITUTE, Suite 823, 326 W. 
Madison Street, Chicago 6, Ill. 


. We. 18 
MANUFACTURER 


Appleton Electric Company 
Benjamin Electric Mfg. Co. 

Bright Light Reflector Co. 

Day Brite Lighting, Inc. 

Jones Metal Products Co. (Abolite) 
The Miller Company 

Mitchell Manufacturing Co. 
Overbagh & Ayres Mfg. Co. 
Quedrangie Mfg. Company 
Smoot-Holman Company 
Sy!vanie Elec. Products, inc. 

x x x Westinghouse Electric Corp. x 
x x Wheeler Reflector Company x u x x 


* Based upon latest information furnished by members. d nit. 


* Electrical Testing Laboratories, Inc. 2 East End Ave. 
New York 21, N. Y.— an independent testing organization, 
serving American industry for 50 years and responsible for the 
inspection and certification of lighting units to RLM Specifications. 
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SYLVANIA introduces 
ONE-YEAR GUARANTEE 


on 
Fluorescent Fixtures 


FY the first time in the history of fluorescent 
lighting, Sylvania Electric offers its customers not 
only the highest quality fixtures, but guaranteed* 
packages of light as well! 


Another Sylvania “first,” this one-year guarantee 
is indicative of the confidence Sylvania has in every 
component part of the fixtures it manufactures. 


The same leadership and skill that have made such an 
unpres edented guarantee possible are responsible 

for Svlvania’s equally outstanding achievements 

in the fields of Radio, Television, FM and Electronics. 

* Complete information concerning this guarantee, which applies on 
installation of 25 or more units in one location, available on request 
ALL PRODUCTS MADE BY SVEVANTA ELECTRIC CONSE WE 
THAN KWH PERK YEAR 


Atlanta, Boston, Buffalo, Chicago, Cleveland, Detroit, Kansas City, Los Angeles, New York, Philadelphia, San Francisco, Seattle, Washington 
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